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Iq which the feveral. Gales bf T-Une and Sfhc- 
rival Triangles are folved, Infirumtmall^ 
zoA A^ithmeticaBy.- 

Asiikewifea TREATISE 

' 6'v' .-. 

StekeographIc arid O r t h qgraphic 
Projeftiofl of the Sphere. 

In which the PrindpUi, and Theorems on which they 
depenti, are clearSy Demon ftraced, and the Prailice 
naturally deduced from thole'DemonftratLoos. ., 

liluftcated in the Stereograiihic Projettion of the feve- 
nl Cafes .inUight and. Qbtique Angled, Spherical, 
Triangles; So that the Requifires may be found with- 
OUECalculatlon, by Scale and Compafs. . ' ' . 

To which is added Ji Correit Table of Logarltlims, 
Sines, Tangents and SecanD. 
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Capt Edm. Hallej 

Fellowrf fteRoyalSbsiefyjig*. 

SJR, 

THisTieatiTcofTVt^iiM. 
mmrtrj and Sfereo- 
graphic Troje3m is toa»-- 
bly EtedicaCed to Ytfu-i J 
being glad of tfiis oppor-r 
tunity of itrore Publickly 
Teft^ying the Rdp«a f 
bear to You, and my Oblii- 
gations for tbe Kindneiles 
csanferrli by Youi vigon 

Sam. H^viij^s. 
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Tfiu Trtttifi if Mcanmedaitdbittb to dx Titeretlc 
and Fraitic ^tier\ t prttStcal Trtatifi onlji, 
wouldinevcr plcifi tleformer, nor iTbeoretic thelttter. 

In order to the foriner Ettd I hive miie-ufe of ibt nuif 
Cencifi and Elegott Denwjiftriiitns I (ouldfnd, mdfxr- 
tiiuUrJjlfrom thit i'ttompirtble Treitift ofTrigotiomtiry, 
ITritten by tte Learnld Mr. Cafwell yi. lA. of Osford. 

^nd tbat Imi^ Arfwer tbelatter End tbe better, I 
h'ivtpiven the MUil Solutions of xh; feveral Cafes botb 
of Plime snd Spteru-d Triangles i» Munbers, N4tur*l 
MKd Aniptidi Mdliktmfe fytht Canter's Scale; and 
have taketi tmteire that ibe Jevergl' Sirtdiotis to Trt' 
ShtfiAiiubefoplitrie andtsfie, that they might be niie 
iije of't0e3uilly by terfons that art tiotfo Tvell grounded 
ai yet at Ceontttrj, Sec df te underjlimd tbe Itimott' 
ftratiom. 

As to tbe other Treatifeof SWitograpHic Projeftlon 
of tie Sphere, vhicb w a branch of Perjpe^ve; I have 
JDenot^tTsui tbe prinetples tnd Theoremt an tvhici 
it depends, ad from tkofe Theorems hive Jbetf'd tie 
redfm of ibefeverxl Mesicds nude ufi of in PrtSicef 
rtmng thereby the Prow&ian of tbe sphere upon tie TUne 
of amy great Circle to oecomeeafie, 4ndJiiemfetbe'IAe»' . 
furttion cf a»- trcfo Proje&ed, 

And liflly, Ibave fixtt'd jmi how te Prtjed thtfever/fl 
Cafes of spherical 'Triangles both Might MdXlbli fie, the ' 
J^afons of aB vhich precepts naturallf flowing from Pre- 
"i'lg, Prop^itwns I There hath bee^i nothing wrote in 
EnglUh giving ft fuS Aeeomtof thu Mttttr, which it 
hmhlj Submitted to tbe ^udiciaat X^eidcr. Bjr 

S.H. 
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S O M E F E W 

Geometrical Problems. 

Neceffary to be kttmn in Order to fnd the 
Reqaifits of Right MadOhiiqaeTnangleSj 
iy A Scale of Efml F^cs, *ffd a Line 
of Chords. 

PROBLEM t 

PtrfiutHeiditr, 



E T tbe Line girra be tti, and the Point gl- 
— '-- -(fQ poi~- ' — "- 



ven e; t2te two ^oints c^d, cqniUy 

diftitnt &on) c : Then putting i^ Fitul. 

Poot of yoUE Compflcs in caad d, Fig.l. 

opeo'd to any dlfaaee gmtsr than c e, and 

Jbfkp two Aichci fUtUK ooc ^n^tba in/. Then 

dH« llie tioe fe, ibUm ^ t^ I>e^fD&Dbr n- 



P R O B. II. 

Ta tlivide a given Right -line intottst 
etpud fATtt. 

Let the Line giren be 4 fr ; upon the Point >t, With 
your Compafles opcn'd to any Diftancegrea- 
rUtel. ter than half the Woe tb, defcribe the/^ck 
f'^.n. fi; then piilingthe Foot of your Compafles 
theFoincini, and with thefameopeQing de- 
fcribe an Arch cutting the other in randtf, the Liner 4 
fhall BifTcEt the Line given in e. 

p R o a HI. 

From a Point given withtHt, to letfu&a Ptrfen- 
eUcular to a Line given. 

Let the Point given be £, and the Line given db\ 
put one Foot otyour Cominffes iag, and 
Plaeh with any Dilbnce, greater than Che neareft 
fjg.III. Diftancc of that Point from the Line given, 
crols the Line given in the PoinlSf and d, then 
putting^theRwtof your Corapaffes on the Points e and 
d, with the fame opening of your CompalTes delbribe two 
Arches cutting one another in/, a Ruler being laid to g 
and/, draw the Line^A, it mall bethe Perpciidicalv 
requir'd. 

P R O B. IV. 

■ From the end of a Unegiven, to erefia 
Perptntiicdar. 

I. Upon the Point 6 with yonr Compalfes opcn'd to 

anyDiftance Ac, defcribe the Arch cie, then 

FtneX. yoar Compaffes at this opening will reach 

lig.lVt . from « to i, and from J to (, upon Che Points 

V . ' dtade, and with the lame openiDg of your 

Compafles 
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Compafles defaibe two Atdies cutting one another ia 
/l /* fhall be the Perpendicular. 

2. "Your Compafles being open'd at any Diftance, 
pot <me Foot in b, and the other any where 
lo e, then turn about the Rwtthat was in b, Plate I. 
till it crols the Line ni given ini, draw the frg. V. 
Line d «/, fo that f/= f d, then is fb a Per- 
peodiorar. 

P R O B. V. 

Rom a Toimgiveny to dram a Parallel to a 
Line ^ivtn. 

Let the Point given be *, and the Line given a t; 
from the Point cas a Center, ftrlke an Arch 
cutting the gi^en Line ni in a, then take Flttel. 
tc in your Cranpafles, ^nd putting one Point Fig. VL 
any where in the Line at ; fuppofe in i, 
with the other defcribe an Arch, then take < A in your 
Compafles^ and putting one Foot in'e, with the other 
cot the former Arch in ^, a Line drawn thro' e aud>i 
is Piuralle) to the Line given. 

P R O R VI. 

With M Lint given ab, to mail an Aigli of any 
NnoAtr of Dtgretsgivtn : Sufpofe 45 Dtgreeu 

Open your Compafles to 6odtg. of your Line of 
Cbonls C^o deg. of theChoids being equal 
to the Radius of that GJKle, the Chords Flatel. 
wcreddign'd to mcafurcj and putting one f;;g.vn. 
Foot in a, with the other deftrite the Arch 
ci^ then take 4; ieg. trom yourScale of Chords, and 
put itfroRiftocinwe Arch, draw the Line dc, and'ti^ 
done. . 

B 2 Hence 
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HfDce an Angle being already madCr W-^J Mea- 
lure itsQuantity by taking ee in your Cotnp aw», and 
applying ittoyonrXiheof Cbords and ic flievs ybQ the 
Number of iei- in *M Arch, thatisthcMcafureof tl«s 
Angle. 

P R o a VH, 

Three &dei given to make a Triar^te. 

Lc t the Sides given be a, i and f , with which it is te- 
qutr'dto make a Triangle, make diap the 
plmf. Sidea, thentaking dicSide Aih yoorCom- 
Fig.Wli. paffes, with one l^oot in,d defcrlbean Arch, 
andwiththeDiftancec, putting anv Foot in 
£, cuttbefbrmerArchint, thcndra^ringdcana^^an^ 
'tis done. 

p R p s. vm. 

To brtT^miy three Temt not faume itf«iE^lac 
/I'trf, ivto tbt Ciremiftrmc€ if n CSnU^ 

Let the three Points given be « 6 r, take above half 
thcl^ftiinu! iKCgfteen avidt in the Com- 
FlateJ. pa&s, then placing oneFootof yonrCom* 
rig. IX. paflcs in £, with thf faid Diftance ififaOM 
the Arch eJ, with die ijuBe l^iftance and 
one Foot in-^ delciift)c theArc^ ii, cutting the former 
inrandi, and draw the Line 'J: Then takji^aborc 
naif the Dlftance between 6, c, and one foot ViBg 
placed in c defcribe the Arch/, g, add WlHi the fame 
Diftance, one Foot being pla«d in the Point 1^, crofs 
the former Arch in the Points / and g, and draw the 
Linc/jj; now where the two Right-Tines ie and /g, 
Interfeft each other (vi^. in the Point tJ is the Contcr 
of the Circle, which was recked. 
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D£ f INITIO NS. 

i; A .Circle Is rqmo5*4tobedivided into jde equal 

' £\. I^rocaB'ADe^rs, >a(Ieaqh Degree 

into 60 Parts call'd Minutes, and each Mi- TUteJ. 

ntc into 6a Parts caO'd Secood?, Ce. any Por- Fie. X. 

tion rf which Circomfcrtiwefe call'd an Arch, 

and iiMeafoT'd by the Number of Degrees, itconrains- 

3. A Chord isB R^ht-Iine joyning ^e Extremities 
«f as An^ «s A Cli Ae<;;hi)nl of ibe Ardies A B C, 
At)C. . 

3. A KigJit-ruie is a ILight-Iipe 'drawn from one end 
of an At^, Pcipendicalar to that Diameter paflioe 
thro* the other cod; cc it te balF the Chord of twice 
^Ar^, AEt&theRjriit-Jineof thcAr^esAStAO^ 
«nd here 'tis eridenti that the Sine of « 4tg. fwhich 
hcqtial to Ac Radilu or Seoudiametsf id the Circle) 
isiihegreateft of ap Sines, theSineof an Archgreattr 
thua l^drt&t, being leg tbmtbelU^Us. 

- 4. AVcfftd-fme is the Segmentof the Diameter io- 
terccptedhetweeiithe Archandto Right-fine, EBis 
tlieVerlcd-finc of the Arch AB, and ED of tbeArdt 

^. A Tangent of an Arch isaRight-IitiedrannPcr- 
fiudfDtilv tatbecndcfal^ameter, i«lling thro' one 
endof an Arch, and its Length isLimiced bya Right- 
Unf ^iw.^if the iCJoitier dro' the other «ad iMthe 
Arch, and this Li^ejsi^d the Secant t fJnuBMi«thc 
Tangent aad F M the Secant of the Arches A B, A D. 

6: Thedifferfnceof gn Archljunia (^idrant, wlie- 
thtt tt WgrcBMi; orldsls'call'd its Conptement. G A 
lstMCM£4tnlestgf tbeAft^.AB. AD; HA ntHtf 
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Sipeof that Ccmiplement or Co-fine, OT theltagMt 
-. ^ cJ ihat Cotnglemcnt, or Co-tangent, F I the Secaot of 
■|^ Comptotnant oi Co-fccaot. 

7. The difference of ^ Arch from a Semidrde is 
can'ditsSuppliment. 

8. ThatPartoftbeRadiuswhichisbetwitttheCCT- 
ter aod Right-fme is = to the Co-fine, F E = H 4. 

9- W an Arch be greater or Icffer than a QiiadraQt 
^^ irsff. } ** t^e Rj'lins and GtHincis equal 60 the 

Verfcd-fine. Thefe things wiH be farther Hluftrated by 
the following Figure. 

InaTrianglearcf«I^rts,v/t. three Sidcsand three 
Angles, any three of which being given fercepc the 
three Angles of a plane Triangle) the other three may 
be found, either MtibmictBy 6r the help of a Scale of 
equal I'arts and Line of Chords, or by an Arithmmck 
Calculation (if fuppoling the Radiu4 divided into any 
Number of equal Parts, we know how many of thole 
equal Parts are in the Sine, Tangent or Secant of any 
Arch propos'd) the Art of inferring which is caD'd 
Trigmaaarjt and is either Plane or Sphirical. 

TUTtileof Nmrasmet, 7aigms,&.c m0 be 
tiiti miide, 

1. A Elbe Sine of an Arch bring giyen to find its 
Cckfine HA. 

fAf=AE^-f FEg, ther efore VfAa— Afi* 
=FE=HA,or fRj— ij=s. ' 

a. AEfteSineofanArchbeinggiren, tofindBN 
the Sine of .; the Arch. 

FE tie Co-fine is known (Tjy jhc firft; and coofc- 
quentlyEBi then yXE ^4:EB7= A R. andiAB 
«»N/.e.-iysj--v,ssS|Arcb. ^ , ,3,^BN 
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$. BMtbeSlneoF an Aicb being given, to findAE 
the Sine of cwicethatAich. 

CM the Co-finc is known (bytbefirft) and the Tii- 
angles F6N, A6E are Simila>-; chcrcforeFB,FN:; 
AB. AS. i. tf.R.E::2S.S2 Arch. 

4. ^oandxP, the Sines of two Arches /jD,x;B being 
^ven; to find xy the Sine of the Sum of the Arches. 

ThcCo-fines FO.FP are known (pfffirft) thcnF^ 
^V::0o.Pr. and the Triangles j-Px (P«x, ^«FJ 
oj9F arc Similar, therefore F^Fe::xP.x^. dien 
FflixP + FPxjSo 

x/^-Pr^x^zs that h flic 

^0 
Sine of the one Arch into the others Co-fine -{-^ne of 
the <kber Arch into the Co-line of thefirft Ardi, and 
tbisSnm divided bythc Radius=Sof tbeSumof two 
Arches; andif theSinesofthc&mctwoArcheswercgi- 
ven, and it were reqnir'd to find theSine of their Em- 

Foxxpm FPxflfl 
fcrence. It wonld be ■ ■ ^ =S.of the 

difference of two Arches, 

i. Suppofe die Arch L,<i:=3oieg. and ab^^thy 
and btt the Sine of hh, and bK its Co-fme, alfb hi 
the Sine of i L, and £ r its Qi-Gnc ; draw F d cutting 
bting, dita^gb^ <i^eb,q) =£^, j=^f,a-|-eA,4i 
therefore ^gb,q^be,qt and gbx V; — £f, that is 
gbi i.Ji2o^o9o7=:=be;ai]Aha-^eb% i.7;20jo8o7 
= ftrf, le, ^e Sine of an Arch lets than s°i'l- *•*• 
dingy3xS oftheDcfed, makes the Sine of an Archa^ 
moch exceeding ^odeg, therefore- if the Sines (rf all 
Arches lefs than ^odeg, be. known, the rell as bt as 
60 ieg. may be had by one Addition, alid a Miilti^ica- 
iwn into the Root of 3. 

. «. The 
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«..TheTriang)es£i(/and>«6areSimiUr, but the 
" Aogie tfg:s~ffl.^ioieg. therefore the Angle*6.< 
=3oifc|. aniT fijppohng a Circle on flie Center g, 
ddoribed thrangh £«^ietlieChORl of 6off11Ifc£er 
flual to V t*K ^i*" dierefbrc, r6 + *gi=;K.i, i?. 
the Sine of aDjAitfa bD lelstMa 60 ^g. aAlIngthe 
Sineof theDefed£#, make Kitb&Sioe of sn Arch as 
BMch exceeding ioiee. 

Confeqnenflr* the SinesofaQArcbeslefs than Soigg, 
briK known, the reft to goJtg, aay be found by on« 
Addition. For inftaace. 

S,58rfey.4-S, 7ieg.^%62ieg. 
S, sodfg. 4-^ »o(fci.=:S, 7o*«' 

olbialmMkiftj the tforefgiiiTabU. . 

The Radius is equal to flift Chord of <o Jr^. and I 
R=;S, 30. then by the Second are known the Sines (tf 
the I Arches. 
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So diat by 13 tK;ifions we come to Sines, which fuv^ 
the Tamp fenfible Proportion as their Arches, for the 
)aft Sine fare one, isdoubleof the taftSioeto ^SenTe. 
as one Arcb is dooUe of the ether. 

,. . e'.oooicNow 
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of Maata 

and S2. 44. 03. 4<. uconbia'dia iSoo Minutes 304$ 
times, therefore i. x i8oo^ac48 x 53. 44. 03. 45. 



1. :: S, 52.44.115. 4vS i. 

And thus by a 'continned BiflefHon oS Axchcs, th« 
Sine of one Minute being had (bf the 3) is found the 
Sine of twa Minutes, then (by the 4) the Sine of three 
Mmutes, and Coto-^odeglliieaCby tix •}) to 6odeg. 
and ("by the 5; tbcrcfttojoifc^. 

Having found t}>e iSines,' the Tangents and Secants 
may be found by the following Proportions. 



tE. FB::EA.BM9 CE.R::S. T. 

FE. FB :: FA. FM>tliatjs<S. R- :: R./. 
BM. BF :; FG. GI 3 ■ ^T. R ; : R.t. 

L EM. i; 

, -;. VJ(K=Sj:;: Arch =:-fS Arch xTjArth. 
1, EB.BN:;A,B. ^B:: (VAB.) BN.-lFB. 
/. e, V. S^i Arch : : S. 4 Ardi4 tt. therefore 
' VR = S jJ-Arch. 
3. ■iAE.BN:rAfi.'A'B:/BN.Bft. tberefore;AE 
JcBA=S3iArch=z4^SArch*T|Arch. 

■ /'i B.!*?;=iS',!'i ArcAsF.-^S Arch XT ■:- Arch .' 
-<,,ARb.B,N:: (ED. Afir: AE.AB:.-) FHFB, 
theretoe i E Dx F B=: F N j, thjf is ; R * 5= g 9 i 

C a.FG. 



Xio) 

3. :fcGz::AE.ED, therribn -{.AEkGi^^ 
" EDxFG=!tNj.=>^SArchxr*AHih. 



The TsSgms of te»c Jtrcbti AadB, tre rtcifrot^ pro- 
f$hi<Mit»tiitirCo-iimgett[s. ' 

forT.A. R:.;R. t,A 
aadT,B. R::R. t»B 



therefore t,A.XT A=t,B»rB 
therefore T.Av TB :: t B «A. 

L EM. IV. 



lie Counts of two Jrcbet A «ri B, «■« nci/roctit/ fr*- 
fottimdl wrttSr JeriDtb. 

SA.».::R./.A 
SB.a::R.y;B. " 



therefore S Ax/A==S BxAB 



. tlicrefore S A SB 



Plane and Sphzricaf Tr^OiWRietrf Ore XMwi by the 
I]cipof:6}vrBuihnuatal raf^tkiiactf^tAxtmis. 

AXIOM It . 

til a Right-aDgl^' TflanglC, if nte I>g of the 
Rigbt-aogle, be made ^ Radios dT % OrclF> thca 
IhalltheoflierLcgbe ibetaagMit tif tWAlttl 
fite to it, and the Hypodiennfe f« fide eff^^ 
Rifiht-aDgl*) its Secant. ' " ;^ 



(..^ 



BotiflibeHmtlies^iicilia^tbalUdfufiofa Circle, 
then win the Legs (ot Si4a iqi^uding the Rigbi-angle) 
be the Sines of the Angles oppoGte, which will be 
evident by the Figure. 

' UpontbisAxiomdependstheSolutlonof thj 7 CaTcs 
of R^t-anglcd Triangles. 

And in the fi^lowing Propc^iois, I fnppofe that two 
Lines eftimated In p^tsof pRyM^fute. 

for Exm^e, in parts of the Table, are Fkteli. ■ 
^ofrnt^wefi tn tfie^hes keIsm'^ accor- Fig.^. 
11^ to ?07 other Meai^ra ( (^ A A teckoa'das 
Raidiis, of parts wxxto, is *»'£C dte Tangent (^ the 
I Angle A 3oif£. af Tabular parts 57735; futhsCame 

IABof 2i3Feet, toBC lajFeet alrooft. 
Note, That the three Angles of a Triangle make 2 j 
oc iSodeg. and therefore in a Right-angled Triangl'.-, 
I one of the acute An^cs is the Complement of the 
odier to 90 dee. confequcntly one being given, the other 
iskoowa^andinan Oblique-angled Triangle, two An- 
glithpit^gipfn- the thudis aJib luiown as being the 
Suppliment or Kefidue of the Sum of the other two, 
to liodeg. 

For the more cafic making the Proportions for the 
Solutionsof Right-angled Triangles 

CA&TK, That as di&rent Sides are made Radius, 
So the other Sides acquire different Names : Whif!\ 
"" Names arc either Sines, Tangents or Secants, And are 
I to be taken out^of your Table. 

' To find a Side, any Side may be made RadiK?. 

Then fay, 

A&theNamc of the Sideaven, 
I Is to the Name of the side requir'd, 
' So is the Side given, 
I To the Side required. , . . 

! C 4 '^■'H'jitit 



do -i 

Buttofind ajiAa^t oneof the given ^esmnft 
DC made Radins. 

Then, 

As the Side made Radius, 

-Is to the other ^e : 
■ So is the Name of the firft Side, 

(Which is Rad.J to the Kameof the (econd Side. 

Which fourth Proportional moft be Iband amoi^ the 
Sines or Tangents, w. to be Determin'd by the Side . 
made Radios, and agaioft it is the Ai^e reqnir'd. 



Tir 
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The Frofortimtfor the Solution efthe-j Cafti 
of fUntlUght'iti^edTrimgUj. 


A-<— — 


e 

I 


QiTcnReq 


Proportions. 


Rad 


Caft. 


abT 

AS IBC 


E A. S, A : : A B. B C 

R.T, A : : AB. BC 

T A. R : : A B. B C 


AC 

AB 
BC 


■ 


AB 1 


S A. R : : A B. A C 

R. /, A : : A B. A C 

T A, » A : : A B. A C 


AC 

AB 
BC 


3 


1 AB A& 

BC C 


AB. B C :: R. T,A 
Complentent is C. 

B C. A B i : R. T, C 
Compleinenc is A. 


AB 
BC 


? 


AB 

BC. 


AC 


A B. B C : : R. T, A 

. thai, 
SA. R :; A B. A C 
or/iABj+BCj^AC 


AB 
AC 


4 


AB 
AC 


A& 
C 


AC. A b" : : R. S A 
A B. A C ; : R. y". A 


AC 
AB 


' ! 


AC 


A C. A B : ; R: s A 

dlBD, . 
E, T, A : : A B. B C 
orV:AC5— AB,=BC 


AC 

AB 


6 


AC 


AB 


R. E, A : : A C. A B 
fi A. R : i A C. A B 
, A. T A : : A CAB 


AC 

AB 
BC 


^1 



EXAM Pies, 

Cile I. ^ren AB. ^6fmt7 

L,A. 3oie£.>R^BC. 

I. GemepkaEj mtb ScOe mi Ctmp^ei- 

litnn X Scale of cciaal Parts lay down die LiaeAfl= 
56, Ereft the Perpendicular thereto B C, at 

rlxten. thcPointAii)aketheAng!eBAC=:3o((irjf. 

ligAl. produce die tine AC tin it mwt the Per- 
peadicularBCinC, aad the Triangle bde, 

tenntn'd, and the Line B C beii^ Meafor'd by the tame 

Scale by whkh you Plotted, A B will gjveitp Length. 

2. JSytfcTififcflf Jtowrf5«B, ta^ants,^c. ^ 
R. T,A::AB,BC. 
(r.fO looooooo. 57T3S'o3:: 56. - .1 ■ '■ 





«8«75i.s 



32.33i6i«8 tfHtiJ3a,s5s^,^c. 

Which !s found l^MritipIyiiig tie aiaid^Terms into 
fMe«K>ther> Miiiviia^AePniQetbjtbeivtL 

ToaTOid Proliiitylffian glvenomore 9otatioi6by 
tieTaWeof Nttuia! Sina, ^t . ^^ 

^-BftbtCmim^An^uia Sae,,&c miiLtgkUm 

S. tt L E. 

Add the U^s»tiihm of the *d «nd «d Term ttwetiCT. 
fewi that Sum Snbflraft ^ U^^^^ 



Term, the remainder flell be the logarithm of the 
4th Term required. 



^ -.81I80 



By LOGARITHMS. 

i.748it 



Ren. 1.5096274 tbeLgcarid)msf33.33=BC. 

Cafe 2. given AB=: 5fipir(r7 

Z, A. 30 Ag. >To fiad A G. 

AB. tfo*f.3 



THe Tritt^ being CMftrafledas be- WaelL 
Me, Mdflfttie AC by tiie State ]i«it plotted FlgAlL 

ASbr,and]iwihave itsLcegtik 

:£A.R::AB.AC. 
R> 10.00OCX100 

AB. 1.7481S80. . 



Stab 11.7481860 
S«bft.EA. 9.9353»4 

Rem. 1,8138^75 theLf^sarithmof tf4.fs=AC. 



1. CtomtrbiBf. 

Drav thi Line AB, and pot i5o parts from A to B' 

upon die Point B, let there be the Perpcodi- 

TlittW. cular Ereftcd BC, lay off ji parts from B 

%.IV. toC, then draw the tine AC, and Mea- 

fure the Andes K. and C liy the Line of 

Chotds. ■ ■ 

2. Bj Logtfitbms, 

Ab.bC::r,T.a. ■ ■ 



Sum i!.s44oS86 
Snbft.AB. 1.778(512 

Rom. jjiSjpifiS whii;hu the Logaridim Tan- 
gent of 30 de^. I s mm. the Angle \ the Com^ement of 

vihich^3.45istheADgleC. ,;■,,. 

Cafe 4- given AB=fo|p^ ,„|W 4C. 

I. Geimetrict^. 

pitrelT. TheTrianglcbejigConficafifid, as in the 
lig.V, former Cafe, Meauire AC by your^Scaleof ■ 
equal parts and 'tis done. _ - f-'- ■; 

. . ■ a. fir Logarifi^mu. • . " 

FiodhythclaftCafethe Ai^leAV ; 
- Tlienby theffcopdCafeiinflAC 

I I. Cemc- 



(•7) 

1. GeonarieeBy. 
Draw the Line A B puttiog tfaercoa 8c parts from A 
toB, uponthc PoiQtBtothe Line ABereA 
the perpendicular BC, open your Cont- TUtt\\. 
pafies tothediftanccof ico equal parts, and f/j. VL * 
putting one Toot in A, with the other crofs 
the Line B C in C, then draw AG, and Meafuie the 
Angles A andCby;our Line of Chords. 

3. By Legirhbmi, 

ACAB::R. gA, 

AB i.^o^Dpoo 
R. io.oaoooca 



Rem. 9.9030900 the Logarithm 
Co-fise of i^deg, iivdn. 

Cali<. 8iv» A| = J|^|pm^ T.fadBC 

1. GtometrictUy. 

The amfirodiaajbeuigchelaiiwasiiitbe PUtelU 
laB^ there&re; Ueafiiie BCbyjOorSole lig.Wll. 
<rf-cqual paitst ° 

1. By legtritim. 
Bythelaft Cafe find the Angle A: 
Then bytiiei.Cafe kiringlbe Aflglc AaodAB, 
Oiveti, find BC. 

C»ii7, given AC=:so>«;? 

i, A = 3 5 f** >T6 find A B. 



C=:So>«;? 



(i8) 

1. Geometrically. 

Draw the Indeterminate Righc-line A B, at anyPoinc 
A draw the Right-line AC, making the 
J/jtell. Angle BAC^ iSiieg. put ^opms hani A. 
Fig.VlU. toC, from C let fell the Perpendicular CB 
To the Line A B, catting A B in B, A B 
Mcafur'd by your Scale of equal ^rts anfwcrs the 
Qiieftion. 

2. By togmtbms. 

R. SA>-,AC. AB. 

Subft."RZ''i 6;oooooc» 



Rem. 1.6123345 the Logarithm of 40.95 parts.. 
=:AB. 

Note, aH thefe Cafes may cafily be workt by the 
Gunters Scale, whereon is a Line of Logarithm 
■ Numbers, Lc^rithm Sines, and Logarithm-Tan- 
gents. 

RULE. 

Extend your Compafles on this Rule from the firft ■ 

. Term to the fecond Terra in the Proportion, and the 

tame extent will reach from the third Term to the 

fourth Term requirM. 

Only obferve that if your fccond Term be i t^^^'^ \ 

thnn the firft, the fourth Term muft b^flft"^'^^ 
ilian the third, and tbcreforfi when your Compafles 
arc placed on the third Term, ntend tbetn that way 
tlie Number^ muft. be' greater or iefs as tiis Rutedifcfls. 



- - ( >9) 

Exmfje in the I. Cafe 
Where the Proportion* is R. T, A : : A B. B C. 
Extend your CSbpaffes fropi the Radius of the Tan- 
ge^lts (which is the Tangent of 0'leg,') to the Tan- 
gent of the Angle A, tff. ^odeg. the fjnie Extent of 
the Compaffeswill reach from the thi^d Term AB=: 
^6ptnt, t0 32.33f.»ii:iBC requireti. 

Exmple in rk a. Cafe. 
The Proportion is SA. R ;: AB.AC 

Erterd your Compafles from thfrCorfine of A, which 
b the Sine of 60 deg. to the Radius' of the Sines (which 
is the Sine of 90 deg.) the fame Extent will rearh fn^ 
the third Term A B $6p3rif, to the fourth Term A C 

After the fame way you may work them a!l by year 
punters Scale. 

A X I O M II. 

Of Ohliqut Plane Trianglts. 

Tn any Triangle, the Sides are P.oporciwial to the 
Sines of the Angles Oppofitc. 

DEMONSTRATION. 

produce thelefferSide ABtoF, makingAF=BC; 
!ec 1^11 the Perpendiculars F E, B D upon 
tJicSidc AC produoid if need be, then rUuWl. 
willFE betheSineof iheAngleA, and f^.Iandll. 
B D the Sine of the Angle C to the Ra- 
du}sBC = AF. Now the Triangles A ED, AFEare 
' D 3 SimiUr . 



Similar; therefore A? f8C) A6 :: FE. BD that is 
::S,A.S.C, Q.E.D. 

Olherwlfethus, AB. R;;BD. S,A 
and BC. R. :: BD.' SiC 



therefore AB « S,A=:BC xS,C 
therefore A B. BC;:S,G. S,A Q.E.O. 

AXIOM III. . 

The Sum of the Legs of an An^e is to their 4'f- 
fcrencc, astheTangencof -J.the Sumof ilieAngicsop- 
pofite to thofe Legs, to thp Tangent of half their Dif- 
ference, 

TfEMONSTRATION. 

Ik the Triangle ABC, make BD = BA, and draw 
the Line AD, letfal! the Pcrpendicnlar BF 
TifteMl. upon the Line AD which will Biffeft AD 
ng.'\M. jnF, draw FB Parallel to AC, which will 
Biffeft DC, the Difference of the Lees 
inE, the Angle BAFis-J-theSumof dieAhglcsB AC 
and C, and F A G | their Diferencf, now if A F be 
Radius, BFwiil be the Tangent of J- the Sum& FG 
of the J- niffereacc,- ■ Now -the Trjaagic BG C is cor 
Proportionably by the Line F E. 

therefore ■ BE. EC::BF. FQ. 
or aBE. 2EC:;BF.FG. 

That is, ■ *. 

As the Sum of the 2 Sides to their Difcieiice', 
So is the Tangentof -[.tbe Sum of the AngtM op- ' 
(:[>orit to Chofe Si les , 
■ To the Tangf nt of ;- theit Difference, 

Q,E.D. ... 

. ' ." Or 



i (51) 

Or thw. 

Upon B with theDiftance BC Aefctihe the Crcle 
BCED, Produce A B toe and t>, andCJftoG, draw 
DQand AFI^ialleltoDC, draw likcwifc CE. 

Tis Plain that AE is the Sum of the 2 Sides AB, 
BC, and A D, their Difference, thtf Angle 
"AF IS {- the Sum of the Anglri opprtfit rteelll. 
lotbofe Sides, and the Angle FAC I W.IV. 
iheir Difference. ■ . ■ 

Now the Angle DCp in a ScBlicMcis lUfilltss 
^K-, and therefore it A F be Radius, F g will t« tim 
L^&m 6f the 4 Snm of Ae A«^, tn4 tiC the 
Tangent of the i Difference; 
, Now the Triangle EDC is cut ProportioMbly by 
twlineAF. ThcrtforeAE. Ap::EF.f C i^B.p. 

AXIOM IV. 

Hjiiujjlniwn a PerpcjiUi'cular BH froai ail Aogla 

"itsoppofit Bafe, the Bafe AC fliall be a> theSumof 

*e Mier Iwq Sides A Ej as thair Diffcrencff D A ij to 

■ the Dilfcience of the Segments of tie Baft G A. ' 

T> E M o N s r K A r I iT._ 

For by the 3 s Propofition of the iWid of Emifde, th« 
Reftangfc under Ap, AB i* Miia( »'tiiSRija»ttl(» 
SodcrGAandAC. . ■ • 

■Hiercfore AC. AE::DA-OA. Q.».D. 

'. ■■ ' Til 



( ") 



T)xTrtfirtimsfwlbiStliimmifth,6C4'i 
in OhUtjite Plane Triangle). 




. /^ V ">r>^ 










Given 


Rnj 


PtoportiOfis. 


Aji.|Cire. 


AS 
BC 
&C 

AB 
BC 
St 
,C, 


A 
AC 


AB.,BC : : S,C. S,A 


1 

';1 " 


A B. B C : : S, C. S, A 

Hence by Subftraftion the 

Angle B will be known. 

S. A. S, B ; : B C. A C 


= 


2 


A- 
C 
BC- 

AB 
PC 


AB 

AX 
C 


S,A. S,C :: BC. AB 


,.1;., 


^C + AB.BC— AB:: 

t-;z iioppoflu. 

T.;X£i;op. then, 

-; Z ^- -; X =1 grea I£r i, A 

-;Z— |X = leireri,C 


i 


4 


"B' 
AB 
BC 


AC 


I. find tlic Angles by the lail 

then 
S, C S, B : ; A B. AC 


3 ■> 


AB 

BC 
AC 


A 

B 
C 


AC.BC4-BA ;:BC— 

B A. O C 
thcn.;.AC + .iOC = DC 
•lAC— ;OC = DAthcn 
A B. A D : : R. S A. 8. 

C B. D C : : R. 2 C 


4 6 



Exmiflts in tht Caftt of Oiti^iu Triiu^Uii 
are I. slvM Ag5o ? f (inJ tte An- 

I. GetmarUtS/. 

Draw the Line C A, produced as &r u ncttfiary : 
At the Point C make the Angle A C B^ 
if, ieg. 30 Dim. fet oiF 40 parts from C to rUu til. 
S, tue 30 parts in your CompaSes from lig, V. 
be lame Scale, and putting on« point is 
B, uo&theLineCA, with the other, whidi it win do 
in two points A and A. Draw the Lines ]t A, SAf 
[hen the Angles C A B, C A B, being meaTUred bjr a 
liKof Chords, will give the AnTwer. Andhcre^is 
nioifeft, that the Angle A , in the one Cafe is Ob> 
tufc, in the other Acute. ■ . ■ ■ 

But here Koce, Thar if the giveo Aitg)e be Ob- 
mre, the An^e required is Acute. But lE Acute, 
and oppoGte to t'w^^f'" ^ fide the Angle re- 
quired is{^„btfu|}and whether Acate or GtH 
tufc muft be Detennin'd before Ae Opperations. 

2. To do thk bj the Caum of Ani^tiai or 
logtrithmick Sines. 

dbferre , That it has been demonftrated in the yj- • 
"wJ Axiom, that the Sides have fuch Proportion one 
to mother, as the Sines of the Angies Ofpofite- 



Thcreibre, FtrS, 

At the Skie of any «ee Aoglr, , 
. . IstAtbeSioeof aftyotbcrAnde; 
■ Sofa the Side oppbQtetp the firftAn^e; 
To the Side oppofitc to the fecbnd Angled 

Stemdfjf, 

Ai any one Side, . 
Is to atwcher Side ; 
' Sp *is die Sbe of the Angle oppcrfitc Vo the firft Side, 
To tbeSiae of the ABgle oppolite to the &cona 
Side. 
ThcEefpre, If you would find a Side, begin your 
PcOpOTtioli with the Sine of aa Angle ; and if yoa 
would fiad in AJlgte» begin with a Side. 

AB. BC :: S,C, S,Ai 
BC I, 6o7o6oo 
S,C. 9.«J39t44 



Stun. ti. S3^t>444 ' 
AB.fubft. 1-4771213 



9.7585232 



ICx:*;, VT 



talc 2. given A6= jl. , 

BCx:4o VTafindAC 



I. Geemttrit^. 
flat ni. The ConftrafHoa is already Ihcw'd } 
fig* VI. [Iliercfore, meaTuie AC, and fon have 



%h^bilelir'i3,thatistbc'gKaterCA,i(Abeadite, tiie 
kfler if the contrary. 

a. Jfr the Cam if logvitbm s'mest Sec 

Hod the Angle A by the laft Cd& : For Inftancc A 

>is found, 

' y^d. 2'7 ("Acute, 7 and conreqticntly f(i9>39 

SjA. S^BXBC AO 

S,B. 9.93P8?j(J 
BC. i^c2c6oo 

%avu it.54i8^d 
Sobft.S,A. 9-71895'? 

Rem. ».782>47j tfo, tf5±=AC if tHeAttslcA" 

.. b« Acute. 
S,B. 9^1911^4 
BC. i.ao,otfoo ' 



Sum. 11.6311754 
SBbft.S^. 9.7^89519 

i.otf33>45 ii.$4zACU'AbeObttiJb 

Cafta- &TCa.BC=;7(S ;'7 

A±=53.it.i.>Tofi6dAB. 

1. GtomttruaByt 

ThtAi^te9AaiidCbeiDekiK>*x>tie Angleiiniift 
ilKe&ily be knowB, vif. iwii 43'. 
DnvdieUie CBf and fberetifi patTd/ti. TUttlHi 
nonyoBrS6deifrotA£:toi»,atsbcPoi[itC f^.VlI. 
»ketlKAoaleBCA:^3d.]' and'thsAn- 



jdeCBA=:iaoi43*tfaeliiiesCA aodBAwitl OHKAir 
•fc A, and the TriaagU is t)ct«Biki'd, then if ytju 
MeafareASbyyourScalc, 'tisdone. 



3. Iff logtnibmt. 
5,A.S,C.i;BC*AB- 



'S,C. 9^426182 
B C. i.88[>Sigtf 



Subft.S,A. 9.7390129 



Rem. 1.7844189 thet(^irlthjliofAB.(Io.87>tfc 

Cafe*. 6i«aBC=7« 7 To find the Angles 

B=:8»AiX)'y Aaiwi- 



Dnw the LioeBC smd fromyonr Sole pKoff 7S 
fromBtoC, thendnnrthrUncBAmok- 
Thartlt '■ Wthe*iKleCBA=:8SAoo'aiidftt 
FMf.vni. off soB«.tt«n BtoA,.anddrawdieI.ioc 
* AC aStheTrtmglefeDWMnii'a. thea 

fte ABgfcs ft 404 CnWyTfc WWfi"''* by a Line gf 
Chords. 



a. i»ji 



3. if lJgtrithiUt_^ * 

SC4-AB.BC— AB;:a:.I,ZZ.io^T4XIi*sOp. 

That is, 

125. 2S : : T415I TiXIf sO/. 

Sam. II. 41 3 102 8 
$iilA.L<^i3^ arf)9»9ioo 

4 tbe diiF. of A and C =c 1 1 d. 43 f 
Nowi-flieC+--itbe<liff.7 CS7'''42'tlieAEig. A 
SumofAft^ 11.42' ^'=<. 
%^6J. Ir- J> ^)4Ai8'theAng.C. 

This bath been pror'd in t&eOiird Axiom. 

Cak the j. Glren, the Ikme as before: PJaeUL 
To find the Side AC. >^*IX. 

The Angle! A and .C being AuuuLaiiaibe laftCal*. 

■■ A = S7i.4a' 
C=34 »8 

^-Ugtrjthm. 

S,CS,B^;AB.AC. 



«*»• *-W7354 
A B. i.«?8?7oo 



Sum. ti.f^Syojf 
a.S,C. ?-750?i46 



1.9477914 tfiet«gafitl«i <f f.9,«7;»t. 



C aS ) 

■ Cafe& given AR 



C= i2o>T 



Tofind the Angles A,C,B. 

|. GttmnruMlff. . 
tutt\\i. With the 3 Lines AC,.C«, B A make 
J='^.X. tlie TriangieABC. then tlf iji^help of a 
Lioeof Chwd&M^iiie the Angles reqair'd. 

a, B)! I^jrirfau. 

ACBC4-BA::BC— BA-.OCt1ic:4iffecaicc 
... of tho^gmentsof theBafe. 

■ : ' Tfjatis. ' ■\' 

iws. . 1.88 :: ^a.- pC." ... * 

i88 2.474^7? 
52 1.716003J 



^b&i;<. 3.193134.^ . .. . • 

Rem. i.797«tf5=-^*7=OCdie<I}aMjettQ! 
of t^ Segments., 

Then,iAC4-;OC = DC3KJOs>.35 
Tt-- .=:PA= 4ff.«7 

Mow the Otitic TciaQgle .ABC i^ by [he Pe^>en- 
dicalar BD divided into two Hight-w^e^Trian^es 
BDC, BDA, in eacfi of whi{;h the. RjipoiJiPWle |W4 
^fe b giren : Therefore by tbf. $ CaTe^ . 

AB.AD::R.SA?; , ..„ ^ J^ ' „ . . 

T^ QQ^t)^ i)f i»])Jp^ 11^ ieiiye.eo the Learner 
to aVold Prolixity, , ;^ " ' • 

■1 * nil 



r^. 



{riate:^. , 



■?•»■■ I- 




F^M. 




FffM^ 



fc.V. 







4" 






(»9) 



.quired 



* = »» + » 



Then B)in_^,_l..f_ , , 

- ^'•~"=:'»». — -I 
Therefore Czz— A* i ,- ' 



9f dipWins the (A aiii.jdX««l'iN'4- . 

in Words thus, 
fa the R«&Mlc of the Sidet Jadflding the Angle 

IstatbeReaang]e.-fif j^ cbe^ Snm (^ the a Sides 

-Mummied by 4 the ^n of tJiesSidesmadc 

fcfiJfftheWe. ' - 

So is the Square of dip Radiw» ' 

' To the Square of the Confine ttf i the Aneie 

required.' '■ - '^ 



3. 4«»'*4-x»6-v.x::R3.Sj,jAa{^ 

.: I i . , . ,1Ji VVw4s tfipSj ■ ,.-!■: 

■|Bii)eflLt«aacle of the-Siddinchidingthe Angle 

Isto'.t^tf iLQftuigle lif 4 the'Sura #f thej Sides, 

• nnwe Ifcfi by one (rf the Sides including the 

' 4bBSie, Mulcifdlcd .by f the Siin of the 4 Mte 

mm Jefi by the gdier Side isdiidibgHSc 

,. , ■ APglcreqoir'd: ■ ' ' ■' . 

^ IS the Square of the Radius ; 

T» the Square of the Sioe of J die Angle requir^^ 



( 3« ) 

3. «+4«l!— ».» + i»»-^i::Rj.Tj4Ai»1». 
Or, 

l'f~l.l—mi!i~„::Kj.rfilbii)e. 
In Wohb dm, 
A) itbeSimaf lie Sides mnllip liedby i theSaoi «f 
the Jdej made lefi by the Safe, 
■Utotalf the Snmof die 3 SUes, nadelefelwilllt 
•f the mchiaing Sides, miiltipM b} i Oa 
, SM.ofUiejSaesaadelelsfiaeMfciit 
dadiiig Side : 
S» is the Sqoaie of tie Iladins, 
To the Smie of the Tangent of 4 tie AngB 



Or, 

J — "»? — «•!«? — i:fR-4.Ta^A]igte: 

In Words thus. 

As .J the Som of the 3 Sides made Ids by one of the 
intloding Sides, Multiplied by 1 theSnm of 
the three fides made iefs by the other uidn- 
dmgSide; 
. Isto4theSiiniofthe3SidesHuldplledby-th« 
J.vi '.Sumof theaSidesmadelelsbytheBaJe. 
VistiieSqaareof dieRadiuSi 
To the Square of theCounsentof I He Ansje 
rtqaited. « . • *y- 

Nl|«r 
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' For -! a + i; i= « 
.; 2 — -; "= » 
therefore Jzz— .vxx= «« 
andConfeqi zz — ^xx=:4mv. . 

If therefore yoM have an Angle given, with its'Bafr, 
iod dK Sum or DifieroKe of the L^s, you'll have by 
thefeThcocems the Square of the Sum or Difference, 
jindfobod) Sumaiid uifiercnce, and Cohfequently the 

Fi^^^iRaDce, in the firft Cafe Jf the Angle inctuded 
between the Sides Mandn were given together with z 
the Soiii of M' and «, then th; 3d,3d ana-4Jh Tenns 
IK abTolutdy known, and Confcquendy the i Term 
M m; is knowo, if from z z I Subftraft 4 n » the remitui- 
flerisixtheSt|ua«rf thediififrcnce, then 



Sfhirii 
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spheric Trigonometry. 

! A ' Spberis Trioigk, is that which is ccniain'd be- 
*■* twccQ the Arches of 3 great Circlcj of the 
Z X Sphere. 

A Sjherii Aagle is the Came with tlie iticlination of the 
flancs of thofc two CiKles which conftitntc the Angle. 

' ^P^mr ef Spheric Triangles. 

1. Whea a^^irtjlcfjiilson another Ciide, the Sura of 
thctwo Aii^sjnjule^reby is::=2 J. 

2. Wlien 'a Circle" croiTes a Circle, the Vertical An- 
glei made thereby are mutually Equal. 

J. The greater Angle isoppofedtothegreawrSide: 

4. An Ifofceles Triangle hath its two Angles ac the 
&i&j))uln]ally Egual isnifpri tbc contrary, if a Triangle 
lussAD^eie^al, it^as^w^ Sides equal. 

Vjwo Triangles mutuaHy Equilateral, are alfo 
Egnaa^nlar onc.toM^ier. 

^.-TFtherc be two Trianglas, and in each one Angle 

andtJictwoSjdes including rel^ftively Equal) or, if one 

Side ^d the two Angles Adjacent be fevcrally' Equal ; 

■ tbea\±e two ^riapsles are equal; for. if laid ode upon 

' inoffcer they will agree. 

7. Two Sides of a Trianglearebigger than one; for 
tbeArfh of a gccatCifcle Is the niorCeftDiftance ba- 
tweeo'twoPoinfeonthe Surface of a Sphere asaftrciglic 
lineisbeswixttp'o Points, in a Plane. 

Thele IcTea Properties are common to plane Tri- 
angles and have a like Demonltratioo. 

8. All great Circles mutually cut eath other into two 
eqlal Parts, for the camraon Seftioti of tUir Planes 
KaOfintetep of the Spfeew, and' confequently the two 
Softiens <rf their Pefirfieries are at a Semicircle -Di- 
fclBCC. . 

J Hence 
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Hence it follows that every Side of a Spheric Triangle 
is ters chao a Semicircle. DB islcfs than ttie 
FUuW. Semicircle DC. 

Fig.llh , 9. Tlie oppofite Angles' at the SeftiMisof 
two Circles arc equal iD=iC, for the 
■ fame Plaii«riiakeboth Angles. 

10. In any Spheric Triangle if the Sam of the Legs 

pf an Angle DB, BA bc = ?-thanaScmicircleI>BC 



tlie intern Angle, attheBafe D, is accordingly =>than 

the outward opp<rfite Angle BAG, and conleqoently the 
Sum of thetwointtmaIAnglesaCthcBa{eD,DABflUll 

bc=>thantwo _J. 

D E MO NSTRAT 10 K 

"lfDB4-BA be=>thanDC,flW!nBAis=>than 

. BC; therefoi^, the An^eC, OEvhich is equal to it D 

>7 >7 

is=;>thaii BAC and the i.D-|-Z.DAB =:>dun 

fIBAC4-iDAB=) 3J. 

1 1. CoroH. In an Ifofceles TriaiKle, if one of the 

>7 
equalLcgs is— >-than a Qnadran^ the Angle at Ac 
^ <3 
>? 
Bafci$=:>than J . ■ ,; 

<3 

12. The Sum of the three Sides of a Tr^qgle-H left 
dian a Circle fbrBA<BC-4-AC; ttier^ce CB •4' 
DA-l-BA<DBC+DAC . . 

c-.oooic n-i^ 



r^.!/ from the point of an Angle asa Pol?, ifoad^ 
foibe a great Circle, or which is tlic fame, i("7ou'de- 
fcribe a Circle at the diftance of 90 deg. fmtn thjt 
Point, the Arc of this Circle intercepted between the 
Legs of the Angle, Js the meafure of the Angle. 

14- The Poles of Ehc fides of any Triangle G H D, con- 
ftitnte another Triangle nxm, which we may call Siii>- 
ptemental to the Triangle G H D ; For the Suiiplemencs 
rftbe {s^"} of the A nxm are equal to the 

DEMONSTRATION. 

From the Points G H D as Poles, defcribe on the Globe 
IBreat Circles, xl\.y, RTmw, xB»Z, tbcnwbeing 
DiePolcofGH, )n_/is=QgKlranti=Ax, XorEbeing 
the Pole of G D, therefore adding mA on both fides 
'■x=xAj=SiippIenientof CA, the meafgre of the i, 
HGI?. ' 

Z»= Qnadrantt'Cn being the Pole of H I^ TUu I Y. 
=Bx and adding Bnon both fides, »x Fig. Vlt 
= B Z— &]|(plcment of 11 K the mnfure of 
ttc Angle HDG. 

»T=Quadranti=: mR, and SubftraftingMTon both 
filBi)«=TR. the meafure of the Sopplement of i G 
HD. And here obferve, that the Triangle « E m con- 
flitntod between the 3 next Poles, hath its S^Angies J: 
= 5sy|]**?.Of the Triangle GHD, fave that the 
greateft -fide' nm is the Supplemeot of the Angle H> 
oA the Angle E of the fide G D. 

iJ.AnfXngleof a Triangle with the diiftrenceof 
tlttothertwo is<aJftrxM<x»t-(-«». i.e. 2_1 
■~D<S J— G4-a_i — H, and taking away a J 
Sn each fide. — D<aJ— G — H.and adding G 
>AdHoa botto&UsG-rH-^D<2-l. 

.9a xii. a 
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i6. 2TcUng1?3 A and B Mutually Eqniaiisidat^eaJfb 
Mutually Equilateral, ibr becauletbey atx Eqaiangular* 
their SuppUmenul Triangles tf, ^arc 
FlmelV. Equilateral by the i4Ch,anithereft]rc 

Fig. IV. and VI. Equiangular by the sth i, and there-, 
F fore clle propofed'Triangfes A and B 
witofe fides are tlie Supplements of thofe Angles, are E- 
quilateral by tlie i4tb. -^"v 

17- Tliree Angles of every Triangle arc> 2_J, and 
<(5jfornx4-xfli4-Hw<4J fby the lathj that is 
^J— D+-2J — G-(-2J — H<4J that is, (S_J 
— D — G^-H<4J and taking away 4._loA each Me, 
aJ— D — G — H<o and adding D,G,H, on both 
tides2j<:D-hG4-H. 

3ly. The Sum of the Ibtem Angles is Icfs than the 
Sum of ihe.Intern 2nd Extern, both which In all make 
but d, J. . 

Or thus, by the Figure to the i+th, Che Supplement 
qr.«injsilie nieafure of theAngic H; E«the ineafuce 
of the Apgle G, and E » of D. 

But the Supplement of » m added to n m makes but 
:^ J therefore rhe Supplement n madded to Em 4* E* 
is>aj, that is. G4-D>2j. 

Or thus, by the 10th. the Angle BAG 

Jj^.V. is'=:>than the AnglaD.' In this firft cafe, 

makeEAC=rDan4 produce AE toE. ' 

TteiiD)F-f-AT= = 2j, thereforeBF-f-AF<2_I, 
tbercforei,TB&:=:DBA>FAB, bntPAD-^-FBA 
= 2 3, i.e. FAB4-BAD-t-BD,A=:a J^therefcre 
OBA4=BAD4-BDA>2_t. 

s.IfBACTi^D, then BAD + B DA j:^2tJ» there- 
fore BAD -fEDA4-ABD>i J. 

5.IfBAC<D, tbenBAD4-BDA>2j, thcrt- 
foreKAD+BDA-f ABD>2j. 

iS. Offeveral Arcs of great Circles falling, frop the 

■ fame point Of the Spheres Surface on^nother 

riae IV. Circle, the greaten is thacwhich paffqs thro* 

i.';g.VIU. the Pole of the Circle and the next to this. 
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iS'greaCcr than thetwbich is fiirtheroE wrup^lc*^ 
the Pole gf the Circle, C ^ D and • the Pule «f D ? C ) 
thcnis ADCAP-fP^) >AB>Afi>AC aad the 
AtcB«C>BP>B-& ... 

19. A great Circle pacing thro' the Pol^ of another. 

ffcxi Circle cats it ae Right Angles } ini on the ama 

tniy, if kcats it at Right Angles it paffes thro' its Poles. 

. -Spr [be Ai^ of the Inclination of the tyo ?lanps is tlvm 

light. iPBI>==jB=PG'D=PDB=«AC. ■ 

30. Iitan Obtiqac Angl^ TriaHgle^ if the Aq^m 
M tht iaft src ifey that U, toch Acute , or ^th dbtufc, 
the Perpendicular let fall from the oppofit Angle &lh 
(Within the Trian^e, ,^nd tlie.Q^^rwtaV Are without; 
kt 'if they he iinltke, ttie.Perpeodicul&r feUs without 
3Dd the Quadnnt within^ for the- Triangle EAF fau 
LLh, t. Acute and tliePerpcndicuIat AC fidls within, 
md the Quadrant A "without, alfo the Triangle BAG 
bi! tiB, G.Obtufe, and the Perpendicular AD with- 
in, and the Quadrant A « withuot. 

But the Triangle BAEhasthe LLB, E, of diflfercnt 
kinds, and the Perpendicular A C without, and the Qua- 
drant A " within. 

By the fame "Figure may the Ambiguities of Right 
Angled Triangles be Solved. 

SOLVTIONS. 

I. Tie Legsof the Right Angle are oftlie fame kind 
with the oppolitc Angles, fo in the Triangle B DA, be- 
ai]fcDA> Quadrant DP, the Angle DB A> J DBPi, 
and in the Triangle B C A, becaufe A C < Quadrant PC, 
iCBA<_lCBP. . . 

. a. If^tlft legs' Cti4 eoofequendy the Angles) are ^f 
lhB&*ie^or«di!ifeteftt-hind; the Ifjmhmi^e ;is.AKot- 
diagii7;)^> Quabafit. 80 ih tV Tr^ang^ EDA, 
BCA4'tb?-*C»p!ri»j*«/e.AE.iS<::^«drant, ftit in the 



Tfiai^-BDA, rhe^ilW(i^A6is>QtiaJtatitBP. 
■ .'jjRWK!rAiftfecft9?«fe««*<9odFg.lJ)eI>Ssat- 
Simihw^ MA tUe i.Obl^lie- Ad^ are 9»ittl»^ 1 tnit 
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die tJypnUmfe be > pod^ the Legs are KffimU 
Ur, and tkc Obliqae Angles Diffimilar. 
4. If the f^henufc be 59o4eg. each teg fball bs 

f D£aar I '^ '^ adjacent Angle, this foDows from 

die ift. and ad. Sol. 

,. And onthe contrary if a Leg be Jg^lSar | 

to to adjacent Angle, the ffffothanfe wiH be ^90 def, 

Fw Vitwitig the Sines, Co-lines oii «fer J^fo-Jfwf of 
jircs which are mi vifiib in t eenmm Sphere, 'm tm- 
vtniem to uftihe Fltnet tfibtJrci of three grauGnlef 
sfCttrdPtftbgrd, put together ij in mAnojUuSpb^. 



': AsfnppoTeia tJK preceding r^sArcsBPiBA^and 
tbat B P H Che Plane of the greater Arc were Tlim'd 
KiPondfiH, dlldut a Rizhb-line idling ErOBiPPerpefv 
dicnlar to the Plane B A H, mayfaUonfomepmoctttlifc 
Ijne CA, fitppofeonD; fiv in tbat Politioo PABwai 
be a Si^Kric Triangle. R^t Aa^at A, BPdie^ 
fnftmi!^, B A the BaTe, P A tbe tti|9adiCi^W~4n;. 
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And rappofc P A Num. 2. = P A oft he Triangit, aii4 
fitted according to its Lctttrs thwcin ; and Dpiw A E, 
PF, Perpendicular to BC; foAfeyTF, PDwJUbethc 
fines dfflie Arcs BA, BP, PA^^ and their Co-fineswill 
bcEC, FC, DCithefcAiflgs being doncOTconceivcd, 
the two firft Asioms of Spheric Tngmommy will prcfently 
appear, and conTequently the Etemonftratlon of cbe i5 
Cuesof Right-angled Triangles: to which End let tie 
Axe -m * Norn. 3. be allb fitted ia the Solid according 
to its letters; Then in the 2 Righ^angled Spheiic 
Triangles PB A, «B(t tuTii^ the lame Acute Angle 
Satdw BaTe, 

AXIOM. I. 

The Siies c^ th« Offotiewifit aie pcuportifflul to th< 
Siuet rfthe Perpendiculars. 

PP. PD::«C«A 

AXIOM, n. 

The Sines of the Sales are proportional to tbe TflH^ 
leotsof die .Perpendiculars. 

AE; AG;:«C«v. 

F(» dw 9 Right Angle Triangles PPD, c«J>ate 
SimiHar. . Alio, BAG, Cm> are Similar. 

For the SohtioB of tte fUIowii^ Cafes I fi?ppo(MPA 
a Kight-an^ed Triangle, and its fides prodnRa to Qua- 
drants, BN BM, AB} rnppofc alTo PE, PF, NG, 
and EG Qpadranta; 

Then is N B = B P, and the complement of B A = 
AM=LADMandF£=:IFPE = i.BPA,andGD 
SbNMsIB, anlthe Angles atA,M,N,E,F,right 

Here follows the Table <^ the Proportioiu for tite So' 
ladon of the tfi Cafes of Right-aagled Spheric ^riinfilw 
with tiK gcdutigii of Uieir ^lugoicies. . , 
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Examfieiin Numhers. 

j;«tV. .. ^ Ko'r <^ K7 1 If.' 

R.S BA::SPA. EBP* 

a* A.' 9.V5)53o« ■ 
Z PA. y.9S7a757 . 

txm. 19.89480^^ . 
Sut^ft. IU,iO.QiK>0ftoa 

KenL 9.89480^3 the S of38.i8=:Sf 

t,itend yooi Compafle^'ftom the Radius in the line 
of Artificial SincsiWthc: Site' uffoideg. fwhichbche 

.«|ffipleauit of KA) dle-ifaBie Bttenl of .tbc Com- 
pares Hill letch ftoifrtheSiiteqf 6$.CffU^is teCXm- 

^^laotieittofrA) t»$l4 4^;ttat.«i^iiiei)t6f364egi 

'l<.nabCBCP* ■ ■■-:■.;■,. 



b&A. 
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:PA=25. ooJ^"-^ Fig.lh 

S.bA. S.;: T,PA. T.& 



T.PA. 9.6685735 



Sum 19.668672^ 
SilfS:.S»BA.9.69897co 

Renii 9.9697025 t,t^iiie^ 
Bytheifl.Sow 

Bytke Gmttr, • 

Sitcnd yoor CoiiiKtfles from die fine of it A jodeg. 

to die Radius, the unc of 90 deg. the fame Extent ot' 

' dieComiiflcswinieachon the Une of ftrttficialTaa- 

in|s,Eroia the Tai)getU;«f?A.asdes. to the Tangent 



Ckfe^ 
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Exampieifn Nnmhers. 

R.S BA;:gPA. SBP. 

S4a.' -9.V3)53W4' ■ 
SPA. J1.9572757 ;. 

iam. 19,3194X06'^ . 

■ - . V li •!- - -■■ ■ d ' 

Bjcffl. 9.8948o63tbeg of38.i8=By 

„ . BytheGnnttr. 

fctttaid your Compaffej ■Scorn the Radius in the line 
of Artificial Sine*. Itflhc: Salo'of lirfdeg. fwhich is the 

.-ctrnplanoit: of B ki tUc ibme. Biteat of .tffc ' Com- 
pares will iaachfroinilfaeSiil«4f6$.CArbfeh''is HkoiCaBi' 

"tUUBat of r A) to $ii 4tf:tfae.opii » faiiwnt <if jSdegi 



ttlt!^ 



A f 

:PA=25. ooS'*^''-^ Fig.lt 

f g^Q T ^fl If, 

S,^A.a:: T.PA. T.B 

R. io*oooooo« . , . 

T.PA. 9,66%6-i2i 



Sam \9.66%6-}i'i 
bSiBA. 9.69897CO 



Rem. j".96J7C2s Tjti^isdeg. 
Bjtkeifi.Sif 

fyt^ Gmterr • 

Sitad ftxa: Compdlcs from die fine of 6 Ajodeg: 
to die Ridius, tbe fine of 90 deg. the fame Extent of 
tlieComipjiiNWin teach on the Line. of Antficial Taa- 
gnft,fromtheTaa60it«fPA.asdes.totheTangenc 
<'B42deg. -^ • 



Oife^ 
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^^V. ■ Cafe 3. Given BP==fio. oof -^i^ f 

R.aBp::T,P, *B. 

SBP p.<Sp8p7oo 
T,P. i(M)7tfi8tfs 

Sum 15.77515*5 
Subft.R. lo 



, Rem. 9-77itiSithtr'B'—^g, ij 

BytbeGwmer. 
Obrerve tlie Method in die former Calet. 

.d' ' ^ 

- Care4.Griv«i fe Pic tfo. bo7 „ -.jr,* 

- - • P =so. 6oJ^4«««iPA. 
W«e V. 

R.SP::T,BP. 

S P p.8o8orf7J 
T,BPio.a38j<otf 



Rem. i(M4$6i8ft T,PA3s:48.4* 
Jt«J:tbe4Cb 



QiS* 



C4n 



ore?. GiwpBI»=fo.oo?Reqd. " ™* « 



P H^O T J(^T,J N, 
R.S,BP::S,P. S,BA. 



S,BP. 9*937S}o(S 
S;P 9.8«43f4o 



Sam. 19.8317846 d - ' 

SidXR. Remaiad. 9.821784^ J, B A= 41. 33 



Carc6.GirenpA = 3i5. oo?n.^ p„ PteeV. 

P2(opo/t.r/ow: 

SE:R:;T,PA.T,BP. 

R 10.0000000 
T,PA 9.86ia«to 



Sum i9.%6i26io 
Subft.EP.y.p3753o6 

Rem. 9-92^^0* T, B P = 59. 59 

StJ. ?. 



Cafe?. 
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FltuV. d ' 

tig.Vlh Cafe 7f Gittn PA = ?S. oo?_„j _ 

F ^0 P X^ri K. 

R.SPA:;S,P.SB. 

SPA p.jo79^7S 
S,P. 9.6985700 



■ Sum 19.6059275 . d / 

Sab&IU Rem. $1.6069276 ;SB^6.&9 

Jrf. ift. 

' ■ ^ d ' 

riMeV. Cafe 8,Givcn B A = 6o. oo?o„j »f 
f^g.Vin. B =37. joi^^'*' ^-^-T 

FJLOPOXTION. 

R,S,BA::T,BiT,PA. 

S,BA 9.9375306 
T,B. 9.8849805 

Sum ij.Ssi^iii d ' 

Siil)ft.R\Rfni. 9.8225m T,PA=5;.3'^ 



Cs^Vc . 



(40 

r SJ3T nj to ir, 
T,B.R;:TiPA.S,BA 
R. icooooooo 

T.PA Mfisssa* 

Sum 1941555385 ' ■. ■ , ■ .;", ■ 

?ub.T,B9.6620434 -- , 



jLtm ^.Bo349^2,S,BA=39. 3o,qtX4o.30 



t- 


= 24, 40J 




' f«: 


p n^o fo KJ 


10 u. 




S,B,R: 


;S,PA.S,BK. 




It. 10.0000000 








S,PA.p.44775S« 
















Sam t9.447758tf 








S«bft.S,B.9.«2o48H 




d' 


d ■ ' • 








V-tm. 5,8i7i703, 


S,BP = 


42.12,01 


-137.48 






Ani/^iwiin 



P l^Q P X_T 1 N. 

R lOiOOOOOOO 

E 3.9.5584450 



Sum 1^.95844^0 
Subft.S PA9.9$33aoi 



Rem. 9.9762249 5, P= 71. 13 if PA ftlls 
between NM am B, if Hot 'tis 108. 47 jimbiguom. 



•J>lScV. Cafe i2^ivenPA=37. o67p„j „ 

P l(_0 P l^t 10 N. 

T,BP.R::T,PA.SP. 

R. lojwooooo 
T,PAs.877ii44 



, Sum 19.8771144 
Subft.T,BP 10.0151*28 

Rem. 9.8619515 S P=:4;. tS 



C4r) 

. . , a, 7- 

M=4fi. ooS^^**^ f^^. XIII, 

S,BP.R::S,PA.S,B. 

R. lo.ooooooo 
S,PA.9.77P**3o 



Stun i9>77$4£3o ' 

Snb&SfBP 9.8$79||4i 

■ d ' 
Cafe- ii4jeivail>A=E.37. oo7o„> a\ Ptoe V. 

j» it po Jt./r/o w. 

SPA.R;:aPB.SBA. 

R. lo^oooooo 
SP B.9-84'77'? - 

Sum 15.8417713 - 
Sabft.sPAp.9023.^ 



fcia.p.p394227 SB A4=29.J4, 
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T,V.Il::rB.SBPi 

K. lo^OOooooo 
»B, 9.9848373 



Son. t9.9i^^^^i 
»ft.T,P.io.22i2a6$ 



t j(o r Kjtio ti* 

R. Icvooooeco 
S». ^84I77I3 



5atn. 19.4817713 
Subft.S.P. 9.9iy36s6 

Rem. 9-?o87oS7 aPA3S3( 5* 

Any OWique Qaa(lrantaITriaB(5Je,ZHI> 
naeV. whole fide HZ isi Quadrant, marbe re* 
^XVn. dnced toUx Right-angled Tria^HNP 
by prodacing the otlu-r fide Z P » N,&diat 
ZNbea&iadiantjfar takaig away aQuadnwiifZP' 
M been biggctthan z Qoadnot; uieaiB tiae RJ£lit- 
ande* 
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anckd Triangle H M P, H N = i Z, and * N tl« Com- 
'pteBrat ofZ P. and i-PHN the Coflitlcnrent of 
2 HP. 

The Lord N'eper from i diligent ObfcrTatton of the 
Ptwortions for &)ving the Cafes before mention'd; 
Found tliey mighrbe frfv'd by one General PropoGtion. 

For the Undetftanding of which, 'tis neaBary to 
premire that he calls the 2 Legs ivi\. tbe fide* iicluding 
die Wght Angle) tt^ether with tbe Coinplements of . 
die other 3 Parts («/>. the Hyfo^nufe and 2 Oblique 
AnglesJ fve Cirniitr Vmi, taking no Notice of the 
R^t Angle as bting known ; and if the 3 parts w4kh 
enter the Qpeftion, (of which 2 are given and iregair'd) 
have no intjerrnption (^ Right Angle coming between 
being accounted pone) that part which is between the 
Mhertwo, is cali'd the middle pan, andtheothestw* 
txtremsCm'fmdts hat if there bean ii^miption, that 
part which is reparatetl from the other two is call'd die 
Hiirf/epanjand the other two /wmwJOfMliwJwjunfl. 



PA 

icoffl/P 

Ct>m.6C 
Com.B 



Extr. On). 
"Comp. a ' 



, beiriid. . 
'partthea 



Com^ P' 



Comp^BP 
>A 



Comp. B 
Comp. P 



,Cwnp.BP , 



:EMr.Disj. 
Comp. P 
Comp, B P 



Comp.BP 
Comp. B 



' Comp. P 
PA. 
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7%* l*f^ Neper'/ jj*»W(«/ Pr^fitien is thu • 

HnS, Middle pjtFtEOD Tang, of tbo Extreme 
CoDJuna ; 
[ And K. X S, Middle ^rt =: C3 CoQnes of the 
Extremes DisjunA. 

Tint i», lie ^ius mb^lici by the Sine of the Wi- 
die fm it e({»ai » tU XeStngle or PreiuA (f tte 
Jvtutmstf the SxtreiHes CmvuiS , ad eftil to the 
JEfflwrrie or FrodiiS eftbe Ct-fnti oftbcExtrmei 

Hettce, To find the Middle p«rt, -Mien ehc athec 

It a L G I. 

ILT, one Extreme :: T, otiici Extreme. S, Mid. part 
ILSoiieBxtreflM:: £ ottiQlrSltr. SjHUiHeptrt. 

. HSre 706 may obftrte, That when the Middle part 
is to be fondd, yon nuft be^ with the Badiiis; Btf 

when you are to find an fitrine either l^j^]^* 

R-'U 1. E 11. 
■ T, one Eitr. R : : ^ MSW. part, T, dtherExtr. 
il >j one £xtr. R : : S,Mida.p»t, S,othd;Excr* 

So Oat when one Extreme' iS jto be fiHu}d » the other 
Extreme muft be tbefirftTeinf. ,' ... 



Seme fem ExmpUs^ $xer^fit0 K^U. 

Here the Complement of B P required is ths middle 
pact and the other two parts gifcn are Extreilie^ dif- 
pnEtj therefore by Cbcadpartof Kuletft. 

R.S oneErtrerte:;S other Extremes mid. part 
'Itatis.R.;^ BA::SPA.EBP. ', 

tlie taae\9roportion as beftre, which being wOcI^t in 
Himbersalfcadj trould be tieedleil to repeat. 

Cafes, nherethcrcarethetimc thingsgirentofind 
aeAn^ B. 

IfaicBAistheniiddte parr, 4nd the Compleinentcf 
Band PA are ExtzeoKS Coojaoiit). 

Tbeiefbre, by the i ft part of the 3d Rale. 

T,oiie Extream R. ; : S, middle part, T, other Extreme 
tints T, P A.R^:S,B A. rB. ' 

Cafc3. giveaBP = tfoy.|j^^^^5^ 

Here^CDtnptetnentofB Pis the middle part, and 
tlieCoffi^beiits of Band Pare Gxttentes conjuaft. 
■ Tbentrytheiftpartof theadRulc. 

T,oncExtreim R. S, middle part, T,othcr Extreme. 

thatis;TP.R::aBprTB. ." 

Here though tlie 2 lafl Canons are not Exaflly the 

&Rie as tho(e produced ia the (bnncr SulacioiLi^ ^01, 

fleriyed from the Produftion of the Sides of the Ttian- 

H a '^ file, 



(iO 

Rlc, yet their coincedence with them mill appear eafily 
from the 3d I,einiiia. 

I prerume 'twill be ncedlefs to give any ferther in- 
ftaaces of this General Rule of the lord M^Kc. 



Cf the S$Uaim cf Oblique Spherical Tri- • 
angles. 

OBIiqoe Spherial Triangles may be redded to two 
R^t-aDgled Spherial Triat^es, by4etiins&ll 
a l^rpeaaicular, whidt Ferpendicoktv «■- 
TlauV. therdtvidcs the Oblique propos'd intotwu 
ti^.XIX. Right, or mokes two'Ri^ti^.by.addipg a 
*^"' Right-angle Triangle to it. ■-■',. 
lo Oblique Triangles tbcrearc 12 Cafes," looflwhich 
maybe folved (beingthnspnJparM) l^ iHe^ilirftAxi- 
oms, or by Rqles deduced from theM.. ■ - . - A '■ . 



RULE, L „ 



■nKCo-Gnes of the Angles at.tJ«Bafet, a^ iwpor- 
tionat to cheSinesc^ the Ai^esac-the Vertex. 
■ ,■•.--■■■> 
Note, thatBA, DA irethe Safes of the Right-an- 
gled Triangles B P A, D P A. 
The Angles b; and D arc the" ABglK ?t the Bafe ( 
. . the Angles B PA, DPA.ace<aHedAn^attlic 
Vertex, B P and D P arc wUedthc JMo. 

Forbythe 7th Cafifi. ... ,-„ 
pltteVX. . .R.SPA::S,JP-A.SB^ 
, ■?«•!• R.SRA:-.S,DP.A^SPr..-..'.-- 

Thwefore, S&.S,BPA:.- £Di$.i>p.*r ;* ^ 

■ ■ I ■ ■.■ ;■,■■;■-■■*?*' 






'^: 



y\-Jg 



<5J) 

For lyoponiom which aretlwfimetB one tfaitdram 
the (atBc one to another. 



The Co-finM of the Sides are pnportkNial to dia 
Co-fine of the BaTes, 

R)rb]rtheiftCa(e> 
R.EPA:.-£SA.SBP. FUte^n. 

R.SPA::El>A.EpP. ^'i'^^ 

TheiHbre, SBA.EBP::SDA.XDP. 

R U L B UI. 

The Sines of the Bafcs ace leciprocaUy ptnportiooal 
to the Tai^ents of the Angles atthe^afe. 

Tkif by the 3d AzkKn, 
S,BA.R::T,PA.T.B 
S,DA.R::T,PA.T,D. 



Therefore, S,BAxT,B=RxT,PA=S, 
DAxT.D. 
Therefore, S,BA.S,DA :: T,D. T.B. 
fer E^ RciftaDgles have thrit Sides icciprooDy Pro-' 
pwdouL 



The Tangents of die Sides, are recii^ocaUy Propof- 
tiDMlra the Ofines of the Angles at the Vertex. 



ft>rbTA(*4thCaft,' 

TltteVt T,BP.R:;T,PA.EBPA. 
rig.in. T,DP.«.::T,PA.SDPA. 



' Therefore, T.BP x SBPA = IL « T,PA=?T.. 
DPxSDPA. 

Tlierefore, T,BP.T,DP:: gDPA.EBPA. 

AXIOM, m. 

In any Triangle Cwliether Right-angled or Oblique) 
the Sines of the Sides are proportional tu the Sines of 
; tbeO^qfMeAtigleB. 

Forbythe iftAxiom, 

S,BP.R::S,PA.S,B 
S,DP.R::S,PA.S,D. 



Therefore, S,4PkS,BssiR«S,PA.=S,DPxS.D. 
Therefore, »,Be.S,©P;:S,D.S,B. 

Obli^ tiit Rtfie fot the letting &« y<"ir.PK- 

pendicular. 

let it be let ftS fregi ijv. JEjr^ of t given Side, mti 
Offufite to a given Angle, 

■ Por by to doing yon have " ^ so^ fiiwn iij PM. of 
the Right-angled Triangles to Determiae any of it* 
unknown parts. 

The 



c« > 

The two firft Calfcs are folvcd ei& fcy one* Opetad- 
ra [y the 3d Axiom fbregoiag, the next eight CiTcs ' 
irc lolvcd tixh by two Operations. 

And that you may know what part of the Right- 
iDglcd Triangle to find in yonr firft Operation, Ob' 
[mx ufnijutb t Tart, inicb vbm ftngd, tbe akr 
tngf ife time refurei (aluth is to he 4Uei id, «r Sab- 
firdei from rfc tft PPt found) mtj toke vmler one of 
ikfev Xulej maaioti i, 

Tbis will be eallly underfiood frolu this General 
View of tbe ProportioasfertbcSoIntiaa of Aefirft 19 
Gafh of OMiijiie Triangles, aancxcd* 



Pr^or-* 
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Msf^^thSohingthefir^ lo afes^ 
ObUtjUt Triangles. 


Given. 


le^ Proportions. 




BP.Prf 


D 


S,PD.S,B::S,BP.S,D.i«*fe 


BP.B.E 


PD 


?,D.;S,BPi:S,B.S,PD.am6/i 


3 
3 


BP.PD.B 


BD 


Firft, find BA. by the 4th Cafe 
a.SB::T,BP.T,BA. 
And then by the id Ruic, 
EBP. SBA::EDP.EDA. 
ThenBAj-DA=BD, 
according as the Pcrpcndiculai 
Ms within or without the Tri' 
jQgle, which is doubtfiil nnleTi 
the Icind of the Angle D wen? 
known. 


BP.PD.B 


P 


Firft, find B PA. by the 3d Cafe 
SBP.R.::tB.T,BPA. 
Then by the 4lh Rule. 
r,DP.T^P::SBPA.SDPA 
rhen,BPA+-DPA = P,BD. 
uid here the felling of PA 
withiQ or without is doubtful 
iinlcft the icind of the Angle D 
M known. 


4 


BP.6.r 


P 


Firft find B P A by the 3d Caft 

SBP.R.::tB.T,BPA. 

Then by the iftRule. 

SB.S,bpA::SD.S,DPA. 

TlienBPA4-DPA=BPD; 

ihitTBandDarcalike 

is iftSaodDare unlike. 


5 

BP. 



Cw) 



G'i«i]. bicq. 



Proportions.' ' 



BP.^E 



fir»,Jii>il B A.bytte-4thCa& 
S8.t:;rIP.TB« 
'Ji«i by tbe ad 8.uje i 
T,r>.T,l!i;S;BA,S,t>A. 
tbaaBA+DAttBp 
r J«5"ndp7 Jjlike 
i»andl>i'"7lunl|kc. 



Filft,SildBP,A.liyftfB[C<re, 

- -,b¥a. 

i|B^(l.S,prA;:g(!.SP. 



snbirtbcift^ulc 
B^^S,prA;:; 
B^4«5rcatqrtb; 



y Acute > p, ..^Acfte 
iObtufci^'^loiitufe. 



Obtof; 

Acute { 
D andl) 



Firft,find B P A. fay th( 3d Cafe, 

SBP.R::TE.T,Br»A. 

[hen by the 4tliRuIe { 

S D P A.S B P A : : TfcP.T.DP. 

DPis { If Jj^ ^ tbinbjldrant. 



< j[8 ) 

ObUfit Trimghu, 



Given. ELcq. 



ProportxHis.. 



DP Firft. find BA. b7»ie4thCarc, 
SS-S.-.tf'BP.tBA. 
Theft b? the 3d Rote 
SbA-SBP::iS5r>A.SDP. 

[heilBOisi^ |<Qadndt 



nrft, find BA. by Ae4tliCaf<^ 
SB.B.:itBP.tBA. 
Then by the 3d RQle . 
S,DA.S,BA::T,B.T,D. 
..isJ<J BD.tben 



ifBA.J 



'^^Y 
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Tin jKltuU Stiutim */ tht ftrt'mtmimed Cafcsy 
in NitnAert. 

CaTei. GiTeaBP=34i{o7 ,ridttVh 

DP=: 2^ 3o>Ke^.D. >^. IV. 

B= 30 7 > 

S,DP.S,B::S,BP.S,D. 

S,B. 9.700380a 
S,BP* 9.7«ia8o . ; 

SiiMt.S,DP. 9.S3 39844 ■ 

Rem. 9.819433a ffie'SuieofDi^i'*!?'! 

■ '" ZObtafe.. 

Cifca. GiTenBPz=40(i 007 PtmVl. 

B=8o oo>Reqd.PD. Bjg.T. 
■ 11=47 lo 3 

. S,D>S,BP;:S»B."S,BP. 

S,BP. . ■5(»86>Qtf75 ■ ' ' ■ 

S,B . 9-9g33S'5 

Sum 19.8014190 
IkttD. 9.93tfii^9 tiieKiKofPD. = ;9^ 41'. 



1 9 Cafe 3. 



i I 

ritteVy Cafe 3. GivcnBP=39. jo9 -j 

Firft,R..S Bl-.T.BP.T.BA. 

IB. 9.560^)0! 
T,BP.9.9lfiio45 . 



ILcoi. p.87683+7 the T»n8Mtflf E A.jiSA 5/ 

Then by the ad.».tiie,, 
SBP.SBA::SDP.SDA. 



gBA.,9.K;244j8 



Sum 19.80S5545, 
•SiflA.SBP 9.88749(Si- 



Hem. 9.9111484 tlttst>JtSf33i<3c/ 

according as the Perpendlewft fiSfcPwttiuT of withoBi 
the Triangle. ■ _ 



Oft 



Cife4.~ GivMtbcba&uMiKC ftequiied P. 
■ Ftrfr. S.BPiR:: tB.T,BPA. 

R* 10.0000000 

t6. 10.3S14W9 

Sum. 2o.i%i^i69 
Eobft. S PB. 9.8874061 ' 

Rem. 10.4640108 Otflte-df BPA.7U 6if 

■ Tliei by Ihe 4thRale,' ' 

T,DP. T*SP :] ;|BPA. flDPA. 

T,BP..-:0?*#I'»S; ■. 
S,BPA. »i'H397 . , - 

Sum. 19.427^443 
SDbft.T,DP. p.8«stf44 - ' ' ■ 

Rem. 9.5610798 tbeJB^PA* **"*• 4o' 



(«o 



nmVh B=4o oo>Rea.P. 

J%.VII. I>=50 poS 

Ktft. SBP.R::tB.T,BPA, 

K. 1OAOO00O91 

tB. >(M>7<te6( 

Sum. sobc7tfiStf$ 

MASBK ».g 9g77« 

lUm. 10.3794120 ^Taa.ofBPA. 6jt 11' 





IhollTtheFMIIUifc, 




2B.S,SPA::SI>.S,DPA. 


!,»PA. 
SD. 


tt^r, 


Sam. 


1J.7J3IIOI ., 



Item.. 9^889561 ^DPA=:Jqi4S' 

:|tavtlie SiBnof|*^;Jj|wp ii8.o«=P. finee the 
A^ks BandD art of die ftme kind, bnt if tbey had 
beta af. 4iffeieoc kinds, tht DiBaeooe of tiaOt tw» 
^tJa mnUhaie becBCfinl to P. 



(«) ) 

CdeS. CiR>tlicliiK3ibdbr<, UqiirdlD. 
B*,g».R::T»P.TBA. 

R. icooooooo ifgff y^ 

t»P . »71»ll;o Bs-VCCU 

Sum, i9.7$8fi7o 
SBULxB. 9.S943HO 

Kan. 9.874xtfjo therBAsfs^ti' 
Hm t; Oe si Kole, 
T,IX.T,B:vS,BA.S,DA. 
T.B. ;.923>i|S 
S,BA. $.9033933 

Sunt. i9.Sa73»;8 
Ulft.T,D. 10to7«i86f 



«em. 9.7510193 S,DA. 34J.I;r 
=BD£Bcetfac AnstnBaad DMcoftbe linKlMrf, 



•Aeiwib tbcil dil^ = B D. 



.......Cooslo 



PUttVU Ofe 7' <MimiBrai 4tJ itfl ■ ^ 

Firft, S BP. R : : t&T,-»Pa1 
R. I0.00OOOOO 



Sl^ft.SBP. 9.69tf7V45 

Rem. 10.379+iio T,BPA = tf7i 21'. 

Then BPD — BPA==1>P A = 5o<( 45'- 

Then by the Itfft Hwjc, . 

^BPA. S,DPAt: Sff. Ea 

S,DPA. 5.888561s 
S B 5.884.2S4* 

Sum 19.77311)2 
,Snbft.S^BPA. 9-9<ifl4*< ' 

, Rent 9.lo8o-ntfsJ{ Das iod «o'.- 

f lite VI. CafeS. Given the Tame. Required DP. 

Firft, SBP. R::tB. T.BPA. 

.WHch will be foand as befijre, ejd »i', and conlff- 
qocHtly DPA. ^c4 4i'. 



C«5) 

.TJienbytl)e4&Rule, 
SDPA. SBPA::T.BP.T,DP. 

fe BPA. ^.S8si74s 
TBP. 10.2414830 

Sum. 1^.8270575 
SDbft.sDPA.9.»oi2oi$ 

Reft. 10.02585^0 T, DP. — 46^. 42' and 
mnft be lefs than a Quadrant, beeaufe DP A is of the 
ttme kind with B, that Is of the fame kind with PA, 
otberwifc p D would have been liiprc thio 4 Qoadranr 
bytbesth Jo/wiCT,. ■ ^ 

Cafcsiei«eB.iPi=:tfwL lob Plat VI. 

B = 4o oo>Reqd.PD. F^.XI. 
BD = 87 30S 

Firft, SB.R::Tijp;TBA. 
Which win tie Smd is la Omi 4^1 Ci& Sam the I>ai 

' ThcnbyjJie^diUJ*, 

. EBAia(BP:-j»DA.|SDPi ■ 
JEBP. ^9tf774i 



i Sum^ 19.^137200 , . . 

™ft.SBA. 9.7776128 

Rem. 9.83S1071 s t)P=:4Si. 43' 
BKaBfeD A is like B, or P A ethcrwifc it w»ul<l hav* 
*«i Stealer than a Quadrant. 

K Cafe 
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Cafe lo'. Given as before, tbfiadD. 

FUte. VI. I. B A, as in the 9th ami 6&I Cafes, from 

Fig. XII. the fame Ptta, will be found s jJ. 1 1', and 

Confeqaeotly D A = 34^. i </. 

Thcdbythe 3d Rule. ' 
S,DA. S,BA;:T,B.T,D/ 

, S.RA. 9.9053933 

TB. 9-9238135 ■ . : : 



' " ■ Sum 19,827105* 
5ubft.S,DA 9.7510991 



Rem. 10.0761067, y, p. ^od.<x/ 
rlicte B A is < than BD and wnfiqueBtly » and D 



forlicte 
arc like. 



LEMMA. V. 



' ■ Tlie iilference of «ieW«fcd-fines of tiro ArMf R, 

.=irSl Snmrf thofcArcs Multiplied by tiwSiBeof the i- 

' dilF. of the Arcs. . . . - 

Suppofc the 4 Arcs AP, AE. the diffV 

^ Ptec VI. of the Vcrfed-(ifte% AG-sA-H t=HG:= 

ffe.XUL FBthe Gtieof the JZ ofthcArcsis AD 

theSineoftheJXoftheAicsihfO, now 

theTriangles A C D, E ¥ B are SiariBaf, $«^ A J^ 

-AD:;Fl,FBotiAC,AE>::lFB-(f^).FB,thcrf. 

iACxFB = FO«AD. 



▲ &10M. 



' i ' I ! 


ii^^ 


'A 


,^4-^*^^^ 


'/i\J^^ 


''^^J\ 




^J^ 




: /' 


'3 
TUtt6^ //f\ 


— i: i 





.CoogL- 
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AXIOM. VI. 

The Rcfhngle or Prodnft of the fines of the Legs, 
is to the Sqnare of the Radius, as the diftrence of the 
Verfed fines of the Bale, and of the difereoce of the 
]>gs, Is to the Verft<} Bncof the Veriicat Angle. 



Suppofe Bthe Angle Required, BAandBPf'=BM) 
its Legs, and f&ppofe P.A the Bafe tp be Qblique to 
the Plane B A, Jhcn v(\[l B P A lie an OWique TrLangle. 

Let&llPj)'^pendiQ]tar to fim and v^ Perpendi* 
cularto C<z, and Vb Perpendicular to 6A, and ntL 
Perpendcnlar cq CA, th«efijre fib is Perpendicular 
toCA,and«L=6A^LA = VBatc — VdiiF.Le§s. 

[cfpondent tetins of b«n PrSportions. 

AExwF, ACxaC:: (^bUx07n.0mxj>a:)::bl, 
J*. 

Now that AE, AC ;: Bh, 0a will be evident fiom 
the Simillhatt oftbe Triangles A EC, DLn, Db0. 



<«8) 

ThereforeAE,AC::(;DL,Dfli)::iL, Sn, tlierf. 
AE.AC:; iL-, gm, indthacwF, «C::3«i,_/a,wBl 
be evident from the conftrtiflion of the Figure, tiic 2 
Right-angJed Triangles PF^,<rQ are Semillar, and 
therefore, 

i.f.fnF,F5::«C c}' 
theref. mF, mF — F(S:; «c, iC— V> 
/.c.ibF,Sw::«c,j'* 
and confequcntlyjiiF,«C::i8iM,j'<. 

Cafe 1 1. The 5 fides of any Spheric Triangle being 
given to find an Angle. 

S,»i3eS,ff,Rg:;S-i-B+|diff. trx S, ^Bafe — a 

diF.f.Sji Angle, Dem. AExwF, Rj::(by the4di 
AxiomJ iL,>«;:iLx4.R,j'«t3(4.R (tlut isbyZciii- 

mt sth and ift; :: S4.Bafe-|--i-diff. er x Sj- Bafe— i 

diEfc, Sj4.AngIe. 

IidtaBcein Niunbeis.. - 



tJiven, B P. tfoi 107 

DP. 4tf 4a >Rcqd.p; . ' 
BD. 87 sojt 

ithcBaftiS' 43i 41'. 
■Ithedifr.ot the Sides ii 6 '44 
-l' Bare +^d^. ir is, ,50 ay 
IBafe— idiffi^ris 37' ol , 



R,e 



< 'S9 ) 

^^ R. q. 30,0000000 



Sum 39.tfii932j 
Sabft,S,iiixS,», ip.8oo2^34 • 

Rem. i9.8(S«79i 
S(, i the Angle P, the i 6f which P-9J33i9S 
is tbe Sine of 59^ 03' } che Angle required which be- 
ing doabled is iifiioff^P. 

C O R O L L. I. 

ftippofe «,», the Legs of the Angle required Jtbe 
Bale, Zzsw-f-K.Xscw— ff.,f =llO[Bof jB, », b, 

'nieB,S,«»S,», Rj:.: S,"j — m *$, j — «. S^ | 

Angle. ■ ■ 

Tteef. $f^Ai«te5= 5^J«^ i — mxS,i — tt. 
~S«3eS» 

Til«f. prescribes this fbnDwh)gR.iile. b; twQpropoc- 

^ou, w hich co mes t o the fa me ; 

S,«.S,j — i«::S,i— ». A. 3= S, f— wxStj — « 
S, mJ 

\ s,« / ___ 

kjtS,f — wxS,f — w . 

S,7MlS,» 

T1ienOxR=SaJ-Anale=: R^xS,? — wxS,;^:::^ : 
S,nxS,K 



eCQ.?^- 



i 
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C O R O L L. IL 

Potting Ai = Compliment of m. Cwner reEblves the 
lith Cafe by this fingle Proportion. I 

For by the fourth Axiom, 

5,nxS,n.rrMV^^Vm—n. V. 
And dividing the ^ and 2i Term by S», 

::EBt /iS,K-f t. V. 

Tliert S,ffi.a-R :: S B MS,fc-l-». V. 

The three taft aUrd Terms being only diflcrent De- 
fignations of the famo q uantity. For that V B ^Vm—n 
= SB tn S,m — B, isevident oa InTpeflion of the 
Figure i and that S B « g , M —» =SB « S^M^ 
will-be evident, if we prove that S m—n = S,ii-\-nf 
which may be done thus } 

Suppore f=a Quad rant. Then the Complement of 
M—n is 4 — » + », and in the room<rf?*, potting 
^ — , "'' to w hich it is equal by Hjfnbefis. S,^-4.»= 
S,3-T-m4-»,tbeArCB be equal, the Sines are equal. 



COROL. 



(70 

C O R O L L. in. 

S«*S, »:R ^:: V Zrr—V. Bate, w of the Angle, 
being i Propofitwn like the 4th Axiom. 

For refumeing the laft Figure, reduce the plane B P • 
to the lanie plane with B A, To that they may make one 
Circle and letfellPxperpcndiculario AC. thcn6X= 
J^A— BAthatisV.Zt»-— V.Bafe; but 

AE. AC :: 6«.^P7and'Mu1UplyIbg the 
and mV. R. :;|8P. v. iCorrefpondentTcrms 

•ehaye AE;ciBF.R}::|8Px*''-eP*f. and divi- 
ding the 3d and 4thTein>by/gP. 
wehave A£3t«F.R3::*A.ir. ingle required 
or Si0xS,H.Rj::iA,'i;F. 

Now that AE.AC::Aa.^P will be eridcnt froa 
the Smilitudeof the Triangles A EC, DijS.DPA. 
Therefore, 
AE.AC::Dfr.D|J::DA.D;P::Dt+P** 

Dg + DP. ).e. tA.DP. 
The«fi)re'AE.AC::fiA.DP. 

And that mV.KiiSV.v- will beeridpntfrom the 
Smilitude of tile Right-angled Triai^ks # F P, j Ci^. 

ForFP.C«:.'Fj.Cy::FP+Fa.C«-fCj'. 

i.c-.igP.j'*. 

an4becaBfeFF=mP.and C« = R.andj'« = i'. 

JhereaHc « P. R i : ff P- *• <>£ tj» Ai^; 

jTbis Vc>''8S^'<'> ^^^ ^awS| 

COR- 



c o a b L L IV. 

S,»(xS»Aj;:S.{Ztr+;.Bare«4,iitr— "Bili 

■ ForbythelaftCttr6Il.SnurS».R.::iA.v::*AxfRi 
iij(|R (fctf. by Lenu $tfaai>d 2d) ::S~^z77ppiE 
*S,tZ«r-;.4Bale. Sj4AihIcj hence, 

C O R O L L V. 

Si»»Sfi.Rj:;S.f*if::B.gjiAngl<» 

COROLL. VI 

Sji«S,}~B.S,j— »,s,}~»;:llj.T)t)tagl<!. 
For by the sth and ift CoroU. , 

«S,)^ii.SjiAngfe. 

TherefbreS,ixjIZB.S,i=«ixS,)^«;! 
S«iAtdi.Sj.;-A«l]i 
But beanie S.S::R.T. 

Srf.S,!.S,;_B.S,i-,iS,jr:J::Rj.TjjAidw 
C O R O L L. Vfl. 

ThislollomlioBttelaft. •ndbeaureT,R::R!^ 

C.HWICO*' 
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COROLLARY VllJ. 

VZ— VB. 2R::VB— VX. Vi. Or, 
:;VZ-VU. v.i. 

Whkk is tbc Pnflice of Fifter, with his Line Af 
Vnled Sines. 

i>«Jii Q'trsTnA no ir. 

By tilt fffurffi Axiom. 

. VB-VX. VZ :: S,»*S,».Rj:: (ftj'Cer.j.) 
VZ — Vfi. ipir: the Sam of the pa and fit* 
Terms. Sum of tiie /««rf and jSwfc i.e. ::VZ 
-VX. aR. 

C O R O L. IX. 

aZy>aX. IL:;aiB'^ 2 K. V i. of 

3 

tt&,%.l*-^n. RtiaB«vS,f«-l-if V.I.' 

a . ' . 
"ITiis fiflows fi«in tile f :feM ConSarf, and may be 
t%naderltiwdfTein tufiaciS faid ia tbtf Erplicatioil 

But tem cote, ^t if the Sue^i of m- and v ba 
5^*^ ? a» » <?adraht, the 3 of tha SuM 
iMiH»wderfto«ias|{^;;"'jan<i aided OE 
fDhfinfted accordingly. 



<Hr' 



The tin:ei_^gkskein^giytn^ TpJhdaSitU. 

The Aneles adjacent 'to' the Side ftcliiired, all 
Legs, and the Angle ioi>poflte cali the Baft ;; then 
work as in (he nth Cafe. 

For fuch is the Operation in tlic Supplemental Tri- 
angle, whofe Angles and Sides are eqnat to the Sop- 
pliments of theSides and Angles of the Triangle pro- 
piifed ; and Arcs and their Supplements have ttie fame 
Sines and Tangents. 

Of the fever al Meth»dsf«r the Solufion of the 
llthCrf/f, rhemioned in the 9 CorcSariet 
from the 4th jixiom ; the Reader need 
mly commit' fomi one .if jhe^ to Memory 
fffr his confiant Vft : Such m Cor. I. Md 
Cor. V. "The rill heitig mentioned onlf thtt 
, the Reader may how the Rtttfon of thefe- 

.t/erkl Methods jna4e nfe of hy d^erettt 
Authors. 
. So liiewife the Lemma's and Rules foBowing 
are not to bt thought of jibfokteNecegty^ 
fince the Solution of all the Cafis ^ it 
folved hy nh*t hat ^een done beftre, they 

. being (as before) iiifirtedto ri-Oethe Rea- 
fop of other Rules for the fame Purfofe \ 
vhicha Thoorift mtdd riot wiSmglyie ig- 
norant of 

L E M- 
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LEMMA VI. 

The Sum of the Sines of two Arcs, h to the Oiffe- 
rcpce of the Siacs, as the Taogcnt of half the Sum 
of the Arcs is to the Tangeflt of half the Difference 
Dfthcm. 

Z.SbesaArcs. JC Sines :; T,;- ZArc&T.iX Arcs. 

Let the a Ara be BA, FJy (in the Fig. to Km. V.) 
tiien 'twill be, ' ■ - ^ ■ 
EG+-FH.EGW^FH:: EG4-g.H- EG— FH 

3 2 

f.e, DM. o^;.-aI,. qF ;; iiM.kK, 
Thercf. OJf. oj;.-.);^. «k. .q,c.d. ■ 

ZjCo-finei X, Co-fines :: t-;-Z Arcs. T,aX Arci. 
If the Arcs are Jcis tfian 90 Degrees.' For in the fbre- 
mutioned Figure, the a Arcs being A£, A F. G C 
MdCH arethrirCo-ihiesi itwill'be 

CH-^-CG. CH— CG.; CH+CG; CH — pp. 

2 2 

i.e. V^aH:.•*i).^IT;•.•1^:N;^nC. ■■ ^ 
Therf. ea. aH ;j»N. NK. 
But if the Arcs are b%^ef than sp.-13<^p«e, 
ZjCofines. X, Cofines : j T, i Z Arcs/^i" X Ares. 
ThcTaQgcnts of 2 Arcs being rcciproally proportiO" 
nil to their Co-tangents, by the third Lmmi. 

L 2 L E M- 



(70 

X S M M A vm. 

Z, Tangents. X,Taiigentsi:S,ZAccs.S.XARs. 

UttbeArcsbe N A. NE. 

Pm. Ka .■■• EL. f L :.■ EG, FH. 

Thcret Pw. Km -■: EG. FH. Q.E.D. 

LEMMA nC. 

S(A«c sa St^Arcxg 4Ak. 
' . tR 

Forinf^. 10. AE; Fs.-: Bk. ^-FB:=fR. the Tri- 
angles A E B, F » B. aie SimUar. 
Theref. j^E^sSK^-FwasSyJ-Arcxg lArc 



LEM M A X. j 

The- Sines tf. two Am A, E, ate ptofoTtiona] to 
t]K Heflaqglis qiuler the. Sines and Co-rmcsof tlieit 
." ^Arcs. 

. iK .:■■,■■ V, 



LEM- 
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L E M M A Xl 

The Tangents of two Atcs A,E, arc proportional 
to the ReaangWsTindcrthe Sines antlScatnts of thofe 
Arc*. ■ -!-■■' ^ ■ 

i.e. T,A. T,E .•:S,A.j;A.S,K«/,fe.' 
faT.A.T,E.-:S,A3tii.S,E»R.-:S,A,3cgBxR: 

. E«- .-SB. ■■•,■.■.■ ■ .' :• 

S,Exa A«Il.;:S,A»SE.S,ExSA;vS,Ai/,A. 
S,E«/,E. • • 

For by the Jiwlt t<»«, the Co-finte o£ Wo Ara aro 
reciproally proportional to their Secants; 

■ ■■ ■ k-ULfi' v." ;■ ' 

The Tanjrats.nf th« Wn ars:IB>8Pttiooal to the 
TingeAtsoftheAn^eattheVerte*. PtoeY. 

Bm-j by IW /w"^ Aiiora, . f^^.X'Ui■ 
T,IBPA.T,BA(■.;R.S,PA)•.•.'f,Di>A.T,^iA, 
Thert T,»PA.T,BAr.T,DPA.t,DA. 

;' ' •R.-uX E VI-- ■'■',; ' ■' 

S,Z,Cr.S,X.Ct :•, Ti.Z-""*« >;"S' 
T, 1 Xli, at the VeVMl :: VI X it, at the Veitel. 

TJZii, attheVerccs.. . '■ ■■;■ 

J) £ M o A' s r t^ATltf. '- .'^ 

T,»E. T,Dr::! !l>DP*-1'i*f *• 

■ There- 
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I Therefwe, ' 

T3P+T^P.T3P— T,DPi:aD+-PASBPA. , 
gDPA — SBPA, 

^Thatis, byZmnu VIILattdVII. 
AsS>Za. S.XO- •.:r-iZU, attheVerKx. T,tX 
li, at the Vertex. 

RULE vn. 

T.lZc. T, J-Xo- :: T, -^ Z U, at Bafc. T, a Xii, 
. - ttBaft. 

Therefore, 
T^Zc. TiXo- :: T,|.XZJ., atBafe. T,4^Zli, 
at Safe. 

For, br die tUc^ Axiom, 

S,BP. S,DP::S,D. 5,8. 

Therefbce, 

$, BP+S, DP. S,BP— S,DP :: S, D+S, B. S, D 

■ — S,B. , ■ 

Therefore, bf the ]bt£ Lemma, 
T, BP+PP. T. BP>«DP ::T. D-t-B. T. DtflB. 
a 2 3 2 

RULE vm* 

T i Z U, Vertex. T, i Z IX, Bafe :: T, ; X ZI, Bifc. 
T,^XXZ, Vertex. 

For, t^OieJErffRule, 
S,BTA.S,DPA::SB.sa 

Ther»- 
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S,BrA4-DP A. S,BPA— S.DPA:t S B-f S B. 

SB— SD. 

Therefore, by I^mm. VI, VII. 
T, BPA4-DPA. T, BPA i/>DPA : : T.B-f-D. 

3 '2 2 ' 

T^ StrtD. 
Theref. T,BwD . t ,BPAt/) PPA : :/ t B + P. 

T, BPA-J-DPA-v : : t SPA + DPA. T. B + P. 
^ J . » » 

PROBLEM I. 

Jm JUigUt St tbeS^fe. 

S.J-Zfl'. S,iX<ri: T.J, p. T,l-XIX,Bare, 
And ajZff. E4X(r::T.JP.T,;. ZiX,Biifc. 

P B M If S T J(_A T I tf 1. 

Rulctf.^Z(/.S,X«f;:T'-P.T;XlI, Vertex. 
Rule?. T.lZer.T.^XecxTAZii, Bafe, 

Tj-Xii, Bttfc,' 
Rule 8. J,^. Z £i^ Bafc, T ; X LI^ Vertex : : t j P 

T;-ZiL,Bare. 

TbcrcfbiE, Maltiplying the Homologous Tenns into 

each other, an4 IXviding tbe iftaml 34 ProdiiAs; as 

• liJicwtft 
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'ikewire the :d and 4.tb bf what is an equal Component 
iaeach( md^weiBw, 

S,Zfr.xTAZ*r.S,Xcri(T|.Xf:;TjiP, 
TfCXri,Bare. 
Therefore (br L E M MA I.) 
Sj^Zfr.Sjl-X(r::Tj4P. Tj4XlX, Bafc. 

■ , And therefore the Roots of ihefe QuantitJBS atcfto- 
^OTtienaJ. 

p,;'z<^.SiXf/::;TiP.T.^Xii, Bafc, .QjE.D. 

ByRDlcfi. S,Z.»-.S,X(»".:?rr5P.TJ?££, Vertex. 
Rule?. r.^ZcT.TiXer;:T.i.XLL,*Bare, 

■• RflieS. TAX£iiBafc,T|Xi;Z;Vcrtei:jr-'-?. 
T^^ZZI, Bafc. - * 

Tbcrefijrtf, Multiplying the- flfotooiagous Terms jnto 
each other, aiidX>mdii%tbe:)ftaD^;^tfI^i6aufts;a9 
likewife the 2d and 41I1 by what is an ejoal Component 
In each. We bsvc, ■ . '■ " 

I Tf-i-ZZX, Bafc. .'.'.. i;;.. 
Therefore (by LKMUA ItJ 
Sj^-Zfr.gi^-Xff:;TffI>.Tj|-£i.i, Bjfc; 
TherefeK, . * ■ ■ : • 
, S:Z«'-.S|X«r::T4P,T4ZW,aare. <fE.B- 

This Demooftratiofl fiippofethPscZii, ittVtitBX. 
rtiat i», that the PerpendicularTalls within die Triangle 1 
bat the lame Proportions will arifc, if it falls without. 
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PROBLEM II! 

tn Mf Sfhific Tr^Mgie let there he £heti 
twoAnglet^ with the ttTterjiicent Bffe Of ^ek 
minded keivm i\iife jimks%) Ta^dthi 
ether tvit Sidei^ mdthtre^mng j^Ie. ' 

s, i I ii. s, .;- 3t u -i : t -j; Bare.- T, A X T. 

The Dmaihfcptitai maj Ije. pfirfcip'it to tte Am 
iyifs «td ^/ tiKCt: tfttf prwidAg w* { tiiit wm 

jencedldi, it yon change thi laft Triangle igu in 

Juaof. SpTueric Triaitele living let fall aPeitien- 
iKulaf Arc from the Vcrtei: to the tofc, it ftUIbe 

T;- Z Segm. of the Bafc; T A Z «■ : i T -1- X «■; T i 
XSegm:of the Baife. 



SBP; EDP::SBA. £ DA. 
Therefijre,- 
SBP+SDp.SBPw SDP::SBA + iD;i 
.SBA<o XDA. 

Tbei^re, 1^, Zemfct Vll. 
' iZ «■; T^j If-er ?: 7*;jz Segni 1 1 XS^.' 

Tbenfbre, 
T{Xtr. T.jXSegm. (::TiZo-. 7.< ZSegnL)' 
:j T| ZScgm. t^Zfr. 

M P J^a^of 



f;R OB;L E Ml. 

^upftfe, there dre fivtn the three Sidet of n 
\ Spdriest i'rigi^Ut X^ fitet mt Aitle. iu- 
.. rviti^imi^ir^d t^Terten^cuUrUifm^tevuAt 
tTB9 Right-uifUdTrtMii^i, 

TiBafc. T-S,Z<r :: TJKir. T,F. 

F.^- j »*,' ihe pfepiiliculac Ms { *£' |.' "" 

"Itai, fi. tBP :: T.BA. IB. , 
■ii.tDP::T,DA. SO. 



r/:W 1 S,;u■.v; 



OF 

Stereographic Proje<Sion 

O F THE 

SPHERE. 

riltreBg-tphiiJi frtjeBiim is a Branch. or Ferfpe9ive, 
4j which tcacheth nsJiow to draw the Appearances 

. of the Circles of the Globp ^ uppn a Bane jaf- 
fing thro' thcCenfre tiereof i fuppofing the Eye in 
Satnce of the Globe ia the Pole of- the Circle On 
which the Projtftion is to be made. ' And here the 
firft thing that oMht to be done, is to prove thai the 
Reprcfentation ofall Circles dcftribed upon theSui;- 
6ecof the Globe (whedier greatej or Icfferj Oiall 
beCirdes upon thcPtaneof thcProjeftion. Inordet 
to which 1 premife diis 

■ ' ■ ■ L S M M-j1.- ' 

If a Scalene Cone, ABC, whufe Bafe 
i»aGrclc,bccnt*yaPlariepaffingthro* PJateVIT*- 
tte Vertex A, and Center of, the Circle . fj>, I. 
« ffieBafej making the Triangle ABC, ,'■ 
ftbc Plane of which Triangle being Perpeh^itfliaf t(J 
rte PJane 'of th* Baft of the Cbne.J - -I fty, .That it . 
this Cone he fuppoicd to be cut by t*Of other Pl^ie^ 
M 3 (perpendi- 
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(^erpendicBbir to the Plane of the Triangle) tlie one 
I^llcl to fhclBarcas FG, the other ££>, fo as tfl 
■Mtt: tte Trangle ABD, fimilar to the lYiangte 
ACB. the Cntrkies fSS, BHl3,ihaUigCifclrs; 
as is proved b; j^Sonm, Mj/giorgim, 2nd other Wii-* 
ters of Canift. 

i; R p P. I. 

irfA)n4« ^^ «t A,^}xM it t&e i^lbbet Sapcf- 
flcies, there"be infiaJte Right tines iroagin'd to be 
produced to the Periphery of any Circle ( (hull or 

greatjiBC, ilerciibeddn it, tberri)yiiM- 
TltttVtt. king a Conic Superficies. I fay, the com- 
F^.Tl,X\h men-tnterieftion of the iarince of this 

Cooi withNie Plape tf theClrcle* G (iti 
whole Vtie the Gye^ ^cdi > 't>r aiff other Plane 
PC, pvallciQjit, (hall be a Cir«/r. 

'. The triMgle ASC, is the Se^liw ^f-the <::oDe 
tIfO'.itsVcitex and Centre i^tbeltafe. Now if we 
]in>ie '&*. the Triangles ABC, snd ACjft, are 6< 
^ijax, fhe P^pofitioa will be raanifeJt 

Now the Arc t>A==CA. therefore the Angle 
ABC=ACi^, ty the aeth of the iWri of EiuM\ 
and tbe-A^le 4* 'Ci^ninoa to both Triangles, theiC' 
fore the -Triahdes ABC, and AC^ are funlar; 
And therefore by tiie Lemat, the comnUHi SeQi' 
00$, Cfii and c i, which-k ^raDd m it, Qiall be 
Circles. 

COi tLou 'V 

' 'fttm hcnee 'tis eridhit, thu if th^ Circle-to bc; 
^jcQcd, be panUlel to tSe Plane on wbich dro Pr»- 
Kflioa is drawa ,' its Rcgxefeuatioa will bc a Cmle % 
fair the Cone is cut bya plane parallel to in ^^ 



•' 'CIS) 

B.1f it be-mf way Wi*K » tfce Plane rf tfce 
FiuEJlioD, its Reprefentstion wilt be, a Circle^ fincc 
the&ie will be aitacair^iD^ to the Lemma. ' 

ai-'ltw: if tie EK t)c in the Piiae of anjr Circft, 
is BciitfctWCMii wiH be a r^ht tint, tiie Lines 
dnn^mdteGyetvtfaeperip&erybemeiRthc&mc . 
Htte,tHMltl>ccaiainokSeQioaofcwoPlaiiesirariglA 

IV.Ti)C linc*ristheprojeflad.Diaai«eroftbe 
CirdeBCtlieLiiieEGin which it the' prujeaed Dl- 
iBClKt IcbH wjtb Mualghrai t^ Uneif Ma^m-et. 

P B.Q p. Ur 

Ifa great Circle be to be projcfled opon 
dtePbne «f utoi^c BcmCactt, the FlattTtl. 
Ceafer^thepro^eQod Circle IfaiHlieia- f^.IV. i 
tkUtt'if tAe^uret, tUftVtt. bxsti the ' 
GcBter rfthcftii^cive Girde (« Chrde- oo whklj 
the Prmeflioa is jrawnj by the Tangent bf the Elerfc 
titn bf-tlc iaU CuCleid«re die Phncof the Pro- 



pESloifSTH^ATlo.K. 

Soppofc the Eyeftt Aifrt^fting thi great CircleB C, 
npra the Plane of the Circle EGiChePointBjjippears 
iiithel,irie,ot"lrteSfiresat'f. fo that FWs the Tangent 
of I *e AogleH FiJ^llie-pfftance of the Point B.from 
Ac Veitei, bytfe, 2pth-6f the tiiird of JEatKi, and 
C,thet»ther.extrcmTCjrcfthet>;aiiieterof die Ctrcla- 
S C, appears in the Line of MeaRires at e, fu that the Hi- 
nance F r , is the Tangent of j. the Angle H F C tli? Di- 
ftance of tlie Point *^om tlie Vertex, the tinci ^being 
biffefted in r, i is the Center. 
' NowtlicrightangleiiTrianglc AAc, isdividsd- by 
tfie l^rpendic^lar A F, i|ilocwo right angled Tr jangles 

-'- • . >• r-. •■ n - i, i A l^. 
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^AV>Arf,Sim)Incoa£hotherbythe8tfaofthe6th : 
todk^ Eiult4. 

TbcreferceieI«A|:a= ABPH= AeFs^Ai ! 
B. Thcrelore the AnglcB V H;= A I'B and confc-" 
qnratlT their Compleincnts are e^ua] vi|, B FE s^ A i. 
Therefore li, the tWtelceoE^e Center of tbepro- ■ 
jffled Circle from tbeOBCCT of th& Primitive Cirde is < 
cqiultotbeTangentofthcAich £;SjtheElerationdf j 
theCirderobeprojeiledtotheX'JiiuAfioftbePrimi' ' 
■tin CitdCf ^.e,4. ' j 

Mr. Otrgforcidetemlniag only 6 the Appearance oT : 
the Eitrcmitjf 'of the Diameter above the Plane of 
the ProJEfiion, gives this Rule for defcriiiing the 
Circle. ( 

■ frdmHthe Pole ofthe Line of Meafores makcHM 
saS E:= m K^d draw the Linas A n, A n,r fllall be the 
prvjcacdPoleofBCandfits Center. TheJr«fwbc- , 
tngiA=i A.whicl]heprovesthi)s, theAngleiiA= | 

- Beanfethe AngleisABF+BPfr tbatisFA i . 
•^FAi. fo'rtheArc Hr =.3 B E brConftmAicsu , 
Hence F (^ is evidently the Tangetit bf^BE.and A Ij its , 

Seeant=ii. ■ " ■ ' ■ ■ 

CpRQ I- « I 

Hence ri|c 5ecant of the Circles Elevation fct off iq i 
the'Lineof Jrlcaforesfrom J, the^jefled Extremity i 
«fiheDijineterabpvctheP>ne of the projefliofl will , 
give / its Center, as well a'sthcTangentof ttiatEtp- 
vaiion from the Center. 
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PROP. in. 

If a ieflerdrclewlurfe Poles lie in the 
Plane «f the Projcftion were to be proje- pfcoeVHI. 
&ei i The Crater of its Rcprefenution Fig. L 
»die Wane fliall be in the Line of Mea- 
fines diftant from the Cento: of die Primitifc Cirdft 
by the Secantof that lefler Circles diftance frt^its 
Vole, uid its Semidiaffleter ftuU be equal to the Tao- 
gntofdiatDiftance; 

J) B JA IT S T liA 7 1 pA 

Sd^pofe the tefler-Ciidepafiing through the'Poiit^ 
B, C,«qnallf difcift from the Pole G, were to be prtp 
8ed, upon ^ Plane EG, to the Eye at A. Draw the 
LinesAB, AQ jnterieSin^ theLmeof^ntTurcsinfr 
and r, the Rep^entation ofthe two Extremities of the 
Kameter, 'blffeft the t ine i f in (, then is i the CentM, 
Bpcn the Poifit-i with, the ffiftahce i », d^crifee tte 
Circle **Blitf,<irawtheLiifcsHDcii:B,aiidrfc. ■ 

The two Triaogtes AHB, an<f C'HP, hayid^the 
Ai^ at H Cc^miioa, and die ADglesatlBandP right, 
areSiimlar; .- J ■■ . ^ ^ 

Tberef(»eX'H'AB:±:.rHrF ' ' ■•'■J ' ■ 
l>nt£HABi±iS4B:- ;-./■', '■:'\ '. '. "] 
aailHc't=-ib'H,' " 

TherefiMe lHi4 = ifi /fi/Therefore the Tri- 
apde F, B, J-i^-rigtaflMiled aftR; and ^cooGMiiAn- 
b^BiJitheTan^toT the Arc3QtbeDiftaiicc 

. ^^tte^l^M.CircIe.froni its;P^Ft*jd*.-titiSft" 



Sir. 
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Vir.Oitgbtre^, only niakesule sf^ the Rcpref«ltatt> 
onofB, and then direfis to draw the IUdiu$¥B>.pd 
fi i Peipcodicalar to it, tanehiagthe CtrdfB O. prom 
jlobcthe Cenrer, the RadtBs being f^=iB,dnn 

»pi*eL*=EBA+BF*tIJiKil3S*»i^CB4a 



,-N . iftwo CirdesCAF,ain|A&i,iatBrieQe8i£odict, 

' * the Angle F B tifoana tif them at their ImerfeflKm, 

flunbeequaltoEbeAjigleCBAfBAllekf dte fUdii 

C B, A B, drawB to tlK Foioc of tfacit iMsrieffiaa Bi 

It X UQNStJ^TiO 7*. 

^ , . TothePtto'toflMeifeai«iBi4«iBtha 
rirnVTO^ ttneOaaTai«ciUK>fbeCbra«PftF, 
rii.n. anidEBa TsDscBttOtbaQltlf ABl* 
Now bccaiire the infinitely fmall PortJons 
of the Citdes C B ty vii\ ^l d» a^dde witlf the 
Tane(»^bB«HidBB,iu»d.4)iifi:3M9tlrtaMthi:%Ba 
BirettioB, thCTelpre the Curve lined Angle f^tas 
to therigbt lined Angle fbnned by dw TanceatsD B E. 
Kow the Angle CQQ^tJxsAKB, «d tating 
iway E B C whtdi is i:oaunoil< «) botb,. iitact wiU re* 
*iainCBAs=DBEie=FB1.J.e.* "^ . 

PR-QP.- t..., , . . 

i« icMWfi^fttr Avjf^nH tfasAugtej ilu^bS' the 
Cirdes 40 he Sw&ce of tfae ^bece zoE p^ltO cbe 
Aa^eswidebitiKJrlle^cfeiitatilWoB tb^^liBW of 
tte FlojeOioa.' . . ^ . " -< 

PBMO X- 



Soppofc the Eye at A, pwefling the 
Angle RBSi npOQ the Plane EF; PliteWlll. 
Let B D, be a Tangent to die Circfe Fig. 111. , j, 
BS and BC, to the Circle B k, to the t^/^riu^^ 

contmon Point B: The Plane EF, and litteniTe ma^ 
bj the Tangents BD, and BC, are both ptrpendi- 
cuUrto the Plane of the Ch^leB qA, and their corh- 
amj Seflion DC, will therefore be perpendicular to 
the Line E F, produced. 

The Eye at A, pr(^as the Tangent B D in F D, aod 
ibeTangent BCinFG 

I am DOW to prove chat the Angle CBI>, made by ^ 
tbc Tangents to thefe Cirtles on the Srticre, iseqoat 
lothcArigleGFD,iftad«hylhc pro)cftcd Tangents 
(ntbePtaoeof the KcajeSion. Draw BQ.par3lIelt9 < 
E F,aul ioyn A Q. 

^ f^^" ■ ■■■ 

ForflieAftgleDBAszAQB.i: (d) By 33. 3* 

rtj rO (1} , ' Emlid. 

ABQ=iBF-D=:DBF. Theref. (b'j 21. 3. 

CO fO ap. I. 

BD=DF. C-f) Ak.1. 

Thai in the Triangles CDF, (c) 6. u ^ 

CDB,CDjB#=:CD,DB,and f/j 4* i. "^ 
& Angles C D F, and C D fi, both 

Right, Tbcseftwe GFDisGBD. ^.cdt 

Jnnber Demoftration by Mr. Hallcy. , ; 

let E £ P L, be any great Circle of the 
Sphere, E the Eyfiplaccdin its Cirtnmfe'.p/ife IX. , 
race, C its Center, P any point thereof; Fig. J. 
ind let FCO befnppafcd a Plane created 
It Rigitt Angles CO thcCirde EBFL,on which FCO' 
^e Sphere' is to be p[o)cf)e4. Draw B P aruffing tbft' 
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PlaneFCOin f, and pOaW be thcRcprdentatioii of 
the point P; to the pojoe Indian tbe'Taigept A PG, 
and on any point thereof, as A, ereft a PcrpcndicB- 
lar AD, atRi^tAngtes, to the Plane EBPL, and 
drawthcLiDesPD,AC,DC: Tijcnthe Anglft APD 
fhall be equal tn the Spherical Angle con£ain'd be- 
tween the PlauesAPe, DPC^dMwalCb AE,D6^ 
interfeOing the IHanc PCO, ia the points « and i^. 
which will be the Rcprefiiotackun of the paints A, and 
D; join ad,pd. ITay the TdaDgle adpt ts&vilac 
to the Triangle A ELIS atl4 the A^le tf i, equal to 
the AngteAPD. 

Draw PL, AK, pHraHclto FO, and by reafeaof 
the Parallds ap.ti ;: AK.AD. but (bf th« ^li. 
of thtt ibird of Bwlid) in i*e Triangle A K P, the 
AngJe AKP=LP£i:i:APK=:EPG: Therefore 
thesideAK=:=AP. and 4^«i:: AP. AD. Hence 
Ctaie Angles DAP, da.p, being Right) the Angk 
APD=d;:i; that is, The Spherical Angle on tte 
Siir&ce, isegualtothatoathcProjcmoD. q.e. d. 

PROP. VL 

AliaefoCrcles whore Poles lienotisthephMieon ' 
- whickthc Pro)e£Hoa ix to be made, are pro}cded, bf 
' laying aff in die Line of Mca&res franitbe Center, 
the Tangent of half tiie Kflaace of'eadi ExtremiPf 
of the Diameter from that Pole fof the Cird " 
whidi the Pro)eSion is nadc) op^olitc to tba 
and the TtOaa^ of' thefe two-pitojeded ExtreJ 
biiG^cd will be the Centtr of the Circle in the^ 
jeflion, ■.'■■'■ 

For S^4apje!.^ 

.3a PJateVit. ^fe.TI. SupfoBsBfCto-b 
Cirdt^ LayoiFPffeqnaltOi th5.Taageq 
the Arch HB, and F* equal to. tha-Tinf 
tfe Arch H C J tl)ii Dift»me.ft# teing^ m 
gJ«iheCeneeit:o*tbatC&cle ia-^ePmiea^^ Thsj 
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Itealbn of this is crvi^t from what hath been fald in 
the Ucmmflratim of the frQ I>rafofitim, 

1» R O P. VII. 

All great Cirdes (as PlareWl. f/g-lV.) paffing 
'trough the point i, fliaH hare their Centers in the 
Rjght L.ine i L produced ; nhich Right Line i L, is 
at right Angles to the Line of Mcafures E G , pafling 
ihronch i, the Center of the Circle AiH, nhicfi 
cnts the Line EG , or its Repreftntatire SetfiicTrcle, 
at Rjglit Angles. 
¥or alt great Circles paSing througli ft, fince they 
will cut again at s Semicircles Diftance, man 
pafs through the pro)e£^ed oppofite point, that 
15 through * J therefore 'tis evident their Cen- 
ters will be in the Line i L produced, if need 
be. 

PROP. Vni. 

tf It wtre required to draw a Cirde wliich (ball 
pals through the point i, and malceany giren Angle 
with t*c Circle A U H , fuppoie of 20 deg. Lay off 
it, equaf to riie Tangent of aorfrg. Cbthe Radius i^; 
J &y, tb* p6iht i is die Center required. 

.Rwdrawthc Lme k b, inA defcribe the Citele 
iRf. 

Then by the foanb Prep, 
TlieAIigh- A*R=Ht.= ao<fcj' 

C O R O L. 

finefe it lias Wen proved in liMJIfii Prepefittw, that 
di« Angles made by the Circles on the Plane of tlie 
Projeflion , fl^ ctjual to the Angles made by their 
Rcprefentath-es on th= Surface of the Sphere .- It wijl 
(^KKferc iijflow. That if b was the projefted rile rf 
N 2 the 
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theWorldi AfrJl the Fro>aion of the SIza Clock 
' Honr-Cirde, and it were Required to projsil all the 
other Hoar-Cirdes , which make Angles of 15, 30, 
4J dig. 6:c. with that Six z Clock Hour-Circlc j *ti^ 
hai iiutting off in' the Line i L, from /, on both fides 
jhc Tangcat ot 15, 30,45,^, 7$. 14 the Radius ib, 
' and you will have thcCenters of ail thofe t^Difr-Cirdei 
fn fuch Horizoata^ Prc^eAion. 

7rom what hath been demonftrated la diete fight 
• frofefitimt, 'twill be cjlip to projed the Sphne 
in any Pofition : 1 will how proceed to (hew liow 
tp meaTure an/ Arch projected, whether Great 
ur Sitalt -f in order to w}iich 1 {>reiitif? tlKle 
lemmas, 

LEMMA I. 

Tf a rtane pafs through the Poles of two g^reat Cic* 
cles jE Q, and H O^ its common Seftion with the 
Surfaces the 'Spliere 'will be rcprcfcnted by the 
great Circle Zi'N H ; and if tlje two 
Tlitt IX. remoteft Poles, P and fJ.iK conneae4 
Fig.ll. by the Riglit-line P&I, and a Plaije be 
fnppqfed to revolve on this Line PN as 
. an Asis 1 and let th2^nvnonS:t\ion of this rev(ri- 
ving Plane with the Surface of the Sphere be reprefen- 
.fed by the Circle PIJKti- I %;; that jhis. revol- 
ving 'Plane 'Oiall always cut off cqiiji,! Ajchei upon 
thole Circles /EQ^, H'O, whoH: Poles are thus con- 
nefted between It felf PD KN , and the great Cit- 
ck ZPI^Hi that ii, the Arch I> O :?; A^h li Q; 
A'-id likewire froui any two pavailel Circles, h a, and 
fiH, equally diftaotfripptbela^.-Poles Wand P. that 
is, iJosrif 

Fop PO=?H(|_, M4d)cAngleOPp=:Q_NK, 
'jt being the Angk of the Inc)j nation. <rf the two 
rianes, snd the portion of the Icffrr Circle PD = 
i>I K ; Therefore thefc two Triangles beiijg in.all «- 
Ifcs.qoali^ed aliisc, !»i(l be equal ; an^ therefeKT DO 
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&:K(^; and for the rame Rcafon t&eTria^lin oVi 
and f S t arc equal, and coafcquentlr d o=ikq. 
Q. E. D. 

L E H M A II. 

If aWanepars through the Polesof two Plitelt. 
great Circles, S. Q.Aiid H O, its comnion ¥ig. UL 
{ieflLon with the Surtiux of the Sphere wjl) . . 
be itprefoitod t^ tlu great Circle Z P N H } and if 
tbc two Dcardi Poles, N and p, be cooneAed by the 
li.iglit>lHic N p, and s riane be imaging to ceroliie 
OQ this J.iae N^as an Axis, 'tis plain that, its oom* 
mon SetlioD with tlie Sjir&ce of the Sphere will be 
a Circle , and is repcefentcd by the Circle p, i, r. 
It t, /, M, », u M> I fay, tl]is plane Ihall always 
cut Dif equal Arches in thofe weat Circles *Q_, 
HO, wbofe Poles are thus coancoed, andtrom.any 
otber parallels to thcjn, a a, be^ equally lemote 
^;i,and Ntbetireenitfelt ^x, i, tn,f,N, aod the 
great Circle ZPN At but on the conuary lidc, thjt 
iS,«S = MO. «»=:/o. *rr3»f. HiaiQ. Far 
the Triangles p jfi, S and N O M, f *r and N o/, 
}k T and M j », p H i and N Q_r, may, as beforf, 
K- Ihewn to be exaflly qnalified alike. And there* 
fore, efr. Q.E.D. 

1 now proceed to give fome Inftances in the Aftua|, 
propaion of the Globe upon the plane of che Horj* 
KM, and of the fevcral ways of Me afitring. the Gr- 
ebes in the lTO)»1ioli fo projefled ) Depending on ililo^ 
no firr^oi^g Lekms's, 

Sufpofe I weulifrojeB ibi Surf ate tf tbt -,„ v 
Sabire upon the rUne of the ffori^vn, nttCA. 
fortbt Itt'nudt ef 51 dc^. 30 inia._. 

■ DeTcribo the Circle NESW, rcprcfi^atingtlie Ko- 
niufi; through Z, the Center, draw the LineS^K, 
jUid E Z W, at right Angles ; the firft reprefenting 
ihe ^^e^idian of the plate, or Nortli and Spuph Aij- 
mnth \. 
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ftiath ; tte bttaET, ^ prime Vertiat or &2teA& «f 
' Eaftand Weft. Now becaufe the Nortlieo pde of 
the World is diftant from the Zenith ( or Oppoftic 
poleio which the Eysis placed) i&deg. 30 inm. Laf 
off the Tangent of its half, vi^, \9deg, I'j nan. in 
Vx Line of Mearures SN, nom Z tofi; then wiD ^ 
it the Rcprefntatton of the Northern pole of the 
World, b; tbe Bigbtt ■Fnptfitim, aad the Circle wfaiiii 
-VlffesthrMgh the points E f W, vrill be the Reprfc- 
feiCBtin) tS the Hour-circle of Six : atid its Blcratian 
■tibinc die plane of the FTo)c^iim bdng ctjnal to ttie 
felentioli cf tbe Pole, vi^. <ji 4eg, 30 mum. X^y off 
% tbe Line of MeaTons, Z T , the Taopmt of tfaie 
•CirdesElerttion: Theti WJllT be tie Center of that 
• Circle, hy the fkemd. Frtfehim ; thea dcfcribe the 
-Circle t;W. 

' Now tt> iteTccibe tbe EqaaCOr, whoTe Diftance IrMi 
-«be Zenith is 51 dtg, ^omim. Take the Taogcntot 
•-Itt half, vff. 3^ d^. n% Min. to the RadiiisZ W 
ifwluch you Hiay eaffly have ^ hy tie help of a %^t<») 
and ftt it off in tie Lineof Meriiirei fram Z.to «, 
,ind the Equator &all f3& tktough the Meridian N S, 
.iath6'ptiint<«> ^ 

- No* the EJevation of the Equator beiflg alwiyte- 
qual to the Complement of the Latitude, wKich: ita 
llhis caCb.ts 38 deg. 30 Am. Take the TangOK of its 
■bleration, and put itofi* inth^Lineof Meitwesfcom 
■^ to t. Then (hall X be theCentef of the equator. 
■TliendercTibe die Circle B«W,' which you mayans- 
pleat in an occult Arch, fop a Ufe ttereafbcr to'fae 
tnentioned. 

Nov for'Drawing tlic IVopic of CMctr, TaW-the 
"Tangent ef half its' nearCft and greatcft Diftance from 
the Zenith,' and put it off jnthc Line of Meafures 
from Z to H, and from Z to r; the Diftance » r be- 
-ftlg biffeftea, the point of Diffcftiim IhaB be the Cen- 
■ ter, by &.tfixtb tropBfttian. Theb defirtof the 
-Circle £ M £, wh^ch cofflpleat in aiiflocolt Arch for 

• " ■■ ' ^■'.'"yl'-' Alter 
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Afttr tlw ^M wawiet <*c(ciibo i» J15, fee Tr*. 
pic <i Ci/p-'ictnt ■' Aod the lik^ Mcchod nJe for do. 
Ma^ivaof avyotberjantteh to t^Equatoc. 

How to draw (be Uotir-cirilcs, niatb make Anele&. 
cf 1$, 30, 45, Gfc, with die Hour-circle of. Six, iff. 
huh b^n, lliewed ia the Car. gti. Frqufitim, tfa^ 
tbeir Centers wiU all lie id tbe Line FTP, which. is 
pc[{codia)lar to th^ Line of Mcaruies pafliiig ttsoi^ 
Ac Cciuer of the Honi-circle of Six : And tbac ibo 
Couer of any Circle paffing through the point p , audi 
Duking aa A^gle therewith, was tobe fuiad by layn 
ag(^i& tiifrLine T P, the Tangent of that An^f 
o the Radius p T. Therefore pot off ia the Line T P" 
ubaCb Itdps tke^ Tangent of 15, 30, 4,f, tff. aiut 
null' tme tht Centers of all tbe I^our-circles. Bo* 
tB amid- coabfion of Llaes ia the Scheme, I have 
oDly put off Che Tangcat irf 30 dtg. from.T ta.ti 
3lA thereby, defcribed one of tfwm , v^. the HaiE" 
drdc of Four la ibc Afternoon. 
Now if 'twere rcqnir'd tod iviifc W«, which reprelenV 
the (^rant of the Equator, inte its Degrees ; Lay 
TMT K.nler upon p, the projofted Nordiem pole «f 
Ac Equator, and ^e equal Divi&ons of the QuadraoC 
of the Horizon W S. for inftance, upon 30 and 60 ieg-i 
nd the K,ulcr fbtlt cut the Quadrant of tbe Equator 
W ^, in tbe points 30 and 60. So that « 30, reprt- 
tisits 30 itg^ It 60, reprcfents 60 iteg. and the liks 
for an^ . intermfd late Degrees. 

Ot a. Ruler kud upon (or a Line drawn from) a", tte 
ttap&eA Santhern pole of the World, and theequal 
Divjiicifl£ of tbe (^adrant of the HoriitHi W N, (half 
pais throQgh tbe^me poind 30, 60, ^c, in a W~^ 
(be RepKlsBtatitv of the Weftem C^dranc of tha 
E^atcr. 

Nowithe Reafoa of this will be evident, for in thijr 
Piojoftioa tlie Eyei is fuppofed in the Under pole of 
the HsFUon ov Na4>r > and a Line d'rawji frorh the 
Eye to the Northern pole oi tbe World, pafles thiol ' 
titcLiHe of Meafufes, S N in p, the Reprcfeotation 
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«f thac Northern pote. Let this imagiaary LiAe 
•Mch paffei from the Eye to the real Northern- 
pole, be the Line tliat connefts the two reiAoteft 
poles of the EqaaCor and Horizon according, n the 
frO l^tam* : and imagine a plane to revuWe opoR 
that AxK ; this plane fhall according to this UmnUf 
cat off equal Arches in cbofe great Circles whofe 
poles are thus connefted between it felf and the ate' 
ridian N S, which pafTes through the two poles of 
tfae HorizoD, and .two poles of the Eqnator. Now 
the B>E in the Nadir is in the plane of this reviri- 
ving i)line ; and therefore by the third CoraU^ of 
the fra Frt^o/imn, the Rcprefentacion of that Qrde 
which is th&i^cuniiiaii Seftioit of this revolving ^na 
with the SurftKof the Sphere, will be rcprefaited 
to the Eye >iii rhc common SeOion of this revolving 
plaoc, with the ^ne of the Projct^ion ; that is, f if 
this plane paffes through 30 in the Qnadrant S W) 
ia the Line p, 30. ' if it pallet through 60 deg, ioi 
the Qmdcant S W," ^e common Seflion is f, 60, 
therefcrc « 30, in thetequator is equivalent to S 30, 
ia the Horizon, £3'c. flor this revolving plane al- 
ways cnjs-4he Line of Meaforcs in p^ tl^ projeflioa 
,of the Northern pole, 

' But when 1 divide the' Quadrant n W, by Lines 
drawn from ■^, the pro^£):icni of the Soudiern pole 
to the equal Divifions of the Quadrant W N. The 
Line npon which the Revolution of the plane is 
nude, is a Right-Line drawn from the Eye luppofed 
in(the Nadir, to the Southern pole, and produced 
till it meet the Line of MearureS N S produced in 
», the Reprefentation of the Soutiiera pole \ but by 
\\xifee<md Lemmt, a plane that revolves upontbis 
Line, cuts off equal Arches In'ihe Quadrant of the 
Equator *W, and Quadrant of the Horizon WN. 
And therefore a Line drawn from t to 50 , in the: 
Quaarant N W, fhall pafs through 30 in the Reprc-' 
feniatioa of the Quadrant of the Equator « W. ■ 
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Kow tliore ParaltcU ABCD, t^i-t^i which were 
draws for the Divifioa of the Tropic of eatttr, will 
divide the Tropic of Cdprwttv, vt;. Liaes dcatta from 
p'y to thf ectualCiyiliunsof theSeQ)idrc)e ^icdl, wiU. 
divide the Tropic w i "Kp. 

Or Lih.es drawn from «, to the equal DiviJJons of 
the Arch F C H, will do the fame, t have omitted draw- 
iag them, leaft I fliould two much perplex the Scheme. 
The lame is to be underftood of any other two Pa- 
nllels equally diflant fivm the ^uatur, or any other 
Circle. For having lirft drawn two Parallcb to the 
Horizon, or other Circle on whicli tlie Projiflion is 
made, by the fbre-mentioaed Rules, tliat are necflTaiy 
to meaCure oa^ of your pacallet Circles, by Linei 
drawn from botii Poles ■■ The (iime two Parallels ffU 
lerre to meaflire or divide the other parallel Circle 
at %a. equal Diftance. Only here obfervc (as in the 
Divilion of the Tropic of Cafricorn! thjit that Parallel 
to t|ie Horizon, which ferved to divide the, firjl ri- 
rallel ifrom the proje^ed North-pole, muA be oTed tu 
4'"'^^ ^^ Paralld at as eq^al Diftance from the pro- 
jefted Soutb'pole. 

The Equator Wa, befidcs the former Ways given 
for its Divilion, may be thus divided ; Euppofb the Se- 
micircle FGH, was divided into i8ocqualDegrees,i 
Iluler laid upon any of thefe DiviCons,aiid the projed- 
ed Northern-pole, as fuppofe from 60, or v, in the 
t^tedrant G H, tp p, it fliali cut the Equator « W, in 
60. which I thus demonfrrate. 
- t-etitlie Lines 60 p do, 60 X, Z 60, be drawn, « 
tub X E, and p E. Now becaufe that Z X, is the 
Tangent uf the ESevation of the Equator above the 
Horizon, f/f. ?8i 30. ?nd Zp, the Tangent of hi" 
that Angle : Therefore in the Triangle B Z X, the 
Line E p, divides the Angle Z E X, into t*o equal 
parts. . Therefore by the third of thejtoi6 of EmiA 
the Line Z X is divided in the point p. So that Zp' 
fX:; ZE. ?K. bat ZE = Z^, and EX^Xw 
Therefore Zp. pX :; Zj. Xv. bnCthe Angle vpH 
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= 7/)*. Therefbreby ibe'fevaith Fropofition of the 
/Met Sueiii, the two TrkHgles f Xw, and pZjr^ 
jre fimiiar ; A(i4 therefore the Angle p X y =^ Zj, 
In each of which, Qking away a Right Angle, toe 
Remainder H X v, and^? W, are equal : And confe- 
ouently their compliments. G X v, and Y Z S are equal : 
Aad therefore this Method gives the fame Point 60, in 
^E^U(ft>r rf W ; 13 if a Line hid been drawn fromdie 
hfcft tbtfe: jpDht 6c, dr^, Jii tlie Qaiifcant of die'tfcrF- 
ion S W. Or draw Lines from any of 'the Divifions 
in the Semicircle FGIL to^r, the pro jefled Sonthem 
. Pole, (hall divide ^e- Equator. &r inflance.; Lines 
drawn from ;•, 60, po, in the Quadrant FG, to w, 
pafi through the Points 30, do,. 90, in the Quadrant 
of the Equator I* W, as you may fee in the Scheme, 
lod 'mdy.be dcmonftrated by a DemonAratioo pore 
eafie than the former. 

The Tropic of Ctmccr may, be divided .likewife as 
Ifie Eqflator was, vq. by dividing tlieSeiniciccle' a riS, 
into 180 Degr. and- drawing tines from thofd ■ Poiirfs 
through the Pointy, and they will divide the Tropic 
of Cancer. Or Lines drawn from thofe Pmnts to *, 
the South eni-polc, will do the fame-, as yon may fee 
in the Scheme^ Lines drawn from the Points 30, 60, 
90, in the. tjiadrant r'S to x, pafs thro' the Points 
30, 60, 90, in the Tropic of Camber. The fameMc- 
thaj maybe.ufed for the Divifion of any Parallels^ 
The'bemonftration being like riie former, I therefore 
.dniic it. . 
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O^tbogriiAic Pfpjeflipn fuppofes the Eye Perpefl- 
aicular to a plane paOiftg throuf!;h the Center 
of Che Sphere, polited ia a Perpendicular ro 
that Plane creded from the Center, but at an lufinii 
4ilit)ue^ or which comes to the fame tims„JiippoJis tto 
there ven Perpendiculars let &1II from each Point in 
'the Circles to be projefted to the Plane, on which the 
Projeftion is to be m<ide : Tliefe projefted goinu wiH 
fall iri Right-linA on the plane, wJicji'ow GrCles'tgrcat 
.pr fmall) to i^ projefled, are Perpendicular to the 
plane of the Projeftiori, htitU Ohlique\ in EUipfes. So 
that you may have as great varietv of thefcTorts of 
Projeilions, as in the Stereogr^bic^ But they being 
more troublcfome, by reafon of the Oblique Circles 
being projected inEllipfes; Mathematicians have con- 
'{ined themfelTcs to the moft fimpleofthefekind, w^. 
Bpon the plane of the Solfticial Colure , commonly 
called the Tltniffhere or Antlemnu, which is admi- 
iabfy ufeftil and cafle} I flisll here gi?e yon a ftoit 
account of it. 

I. 



la WW nth. fig. ift. the Circle ZHNO, repre- 
feoci die Solfticial Colure, or Meridian' paiiTuig thn>* 
the ift points of S aod vf, the Center A rcprefepti 
dje Eaft or Weft point of the Horizon. 

HAO the Horizon, itsAxisZAN, re^refents tbc 
Ae >zjmuth of Eaft or Weft, or fioth Azimuth. 

jEA<eische Equinoftial, its Axis PA^, reprefents 
the 6th Honr Orcle. 

SA>y reprefents the Ecliptic, T A si, its Axis, 
rcEKclimting a Circle pafTmg through the £quino£llal 

P the he ig^th of the Pole, whoTe compliment H £ 
=ZP, is the height ofthe Equinoflial. 

SappoTe the Sun's place to be in H o de^.ot SI, o 
tla. or in f o, dtj^. or ~Qdeg. thefe points are all 
din, &wm the Equinoflial points, (both which are pro- 
JEfled in A) do deg. rhertStire take the Gne of 60 deg. 
and put it otF in the line AS, and Ai]>, from A, both 
ways to ®,®-, tbcfe points fliew the place oftheSun for 
the i-iveo times, f/^i ITiat in the Qua(|ranti A ^ 6r 
the SnmBUir, and that iathe Quadrant, A i^ for the 
>Vinter ^ and through the point ®, draw a Parallel 
tothe EqoinoflialDi^, /J", which is the projefliDli of 
th: Sun's parallel for that Day. 

Hence it app(»ts,that the SuB that day Rifcs or Setts 
iathe point Morm,'Culjninates at Noon in D OTif, 
Comes fo thC' 6th Hour in T, is due F.aft or Weft in 
Q, therefore AM, or A w is the Sine ofthe Sun's Am- 
plitude, T ® is the like Right Afcenfioo.'of the Sun, 
diat is, T ® contains as many degrees A the Right 
AGxnfion, had it been meafured in the fijuator, and 
therefore a like Arch MD orftJJ> the semidinmat 
Arch olthe$un, M T or tsr the AfcenLionaldifference, 
to be Nambced from tiie next Cardinal Point !»tk- 
ward or forward. 

Snppofo the Sun's height were taken by a Quadrant 

PT OQier Inftrument, put that Altitude from B to L, 

and draw LX / Parillcl to the Horizon, cutting the 

faraUpl of Declination DiJinS, andthe Axis of thci 

Hoiizoa 
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Horiioa in X, S will be the place of the Sirt in fee 
Analemma for that iaftmt. Wherefore S T fhaB M 
the like diftance of the Sun from the fith Hoor Circle, 
SX its like dift. from the poth Azimuth, whence may 
be found in thefe Parallels, both the Hoar 4€ whidi 
the Obfervation was made, and Azimuth from the 
Meridian. 

Thofe Arches of lefler Circles (which I call like 
Arches) may proportionally be transferred to their 
greaceir Parallel in this manner: As the Scmidieme- 
tcr of the leffer Parallel, is to the like diftance ; So is 
the Semidiamecerof the Circle ZHNO, to the Sine 
of die true diftance from the Center. For Inftaice, 
in the like Afcenfional diiference TM. to the end of 
the Parallel TMd, draw a Scmidiametcr Ad, an* 
within the Triangle AT i, draw from M, the Right 
nneM*,paraI!eI to AT;ThenT<(. TM:: Arf.Ar, 
make A F = A »-, then is A F the fine of the AfcCT- 
lional difference, b; which the Semi din roa) Aichit 
more or lels than 6 Hours. 

Hence it is cafie to defcribe the Ellipfis that ftsll 
pafs through the given point M, in anyRatiorfthe 
Semitranrverfe A O, to the Semiconjugate A M. Thus, 

Make AO. AM:: X/.XG:: qV. p, the Cam 
line, drawn with an even hand through the 
points Z / G M , fliaH be the Ellipgs Re^i- 

Or thus b)'your Scflor, Take AO in youp Com- 1 
paffes, and open yonr line of Sines to it, then take I 
A M and apply it to ^'our line of Sines, and obferve 
what Angle 'tis the Sine of 5 then draw as many Oc- 
cult Parallels to AO as you pleafe, and making eadi 
of thera Rad. fiicceflively, Ijy of tjie Sine of the An- 
gle you obferved AM to be the Sine bf, and do f*> 
fitcceiTively, a line drawn through diefe Points ft*" 
he what was detired. 

,. Cooolc ■»""■ 
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Stereographic Problems, 

^ Itt order to the Projeftion of the 
fcveral Cafes m Spheric Tri- 
angles. 

P R O B. I. 

Ttjind the Pelt of Mty great Circle ProjtHtd. 

NOTE that the Pole of any great Grde is the' 
reprefciitation of that point of the Sur&ce'of 
the Globe fon the Plane of the Projeftion) 
which Is ^odeg. diSant Irom diac Circle. 

Thefe Circles are of three kinds, either Nate XI. 
I. the primilive Circle A K C D, the plane fig. 11. 
of which is the plane of the Projeflion. 

a. A liighi Circle for the projefted reprefentation of 
a greatCircIc perpendicular to the plane of the Pro- 
je^oa; the Eye b^ing in the plane of which, will on 
the proje£)i(» be reprefented by a Diameter, asBD 
orAC 

3. jin Oblique Circle, (az the proiefled replrefenra- 
tlon of a great Circle not perpendicular to the pJanc 
of the ProjeilionJ which will be always reprefented 
by an Arch,fuch asBFD; the points of incerfeftion 
of this Arch, with the primitive Circle, (being con- 
•nefled; will always pafs through the Center of the 
primitire Circle. 
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For this Arch BFD is the rcprdcntatton of a Se- 
micircle Elevated above the plane of the Projcaionf 
and fiace tw.o great Circles cut one another at a Se- 
micircles difhnce, their common Seflioa willbeaDi- 
ameKr,an<fhere rqirefentcdbytheDiametcrBD. 

Cafe I. 
Ttpiiiht tile if the primitive Ciniti XBCD. 



. Find its Center E, by the ift Trap, of tbe 3d Book 
oi£iKJid, which point £, is the Pole. 

Cafe 11; 
Tofni lbs Tok ef t X^tt Circle^ fu|^e BI>. 



_ Crofs that Diamefcr with another Diameter A Q 
at Right Angles, the two Extrenljtics Ajod C are tht 
Poles of the right Qirdc B D. , pr the Chord of ya 
((pg.fetoiFfroniB both ways, will determine the Points 
A and C. 

Cafe III. 
to fnd tie Pole of at oblique Circle. 

Note that the Pole of an Oblique Circle is m thai: 
Diameter of the primitive Circle, whidipafies 
through the Center of the projcfted Obliqued 
Circle. 

EXAMPLE. 

ABCD the Ptimitivc? cird-and J^ I theii- Ceni 

ters given. 



CioO 

r» pi tbt TtU tf ik fiJKjitf CirtU B FIfc 
1. Thmiigh £aadG, draw the nameter AB C, 

cnttingtixr piimidvs Circle ia AandC, and the O- 

blic|aeCiidc in F. 
3.ARnlerlaidoaD'a»IF,vilI cot tfaepriDutire 

J. Take poirf. from a Scale of Cboids, ladputit 
on in ttie pnmitire Circle from d to k 

4. A Ruler laid tm D, and dris point i will cnt the 
Kancter AEC inG,*thePolereqmnd} wfiichjnint 
G is tbe iroieAed Pole that Ires atwvti tlie Hane of tbc 
pr^ioD, lint if thepn^cd under POte had been 
re^iiKd, bf ofFte Chord of yoi(s.ftMD«,th* CMh 
traiy way to r, A Ruler laid from D to r* will cut 
tbcKameter AECprodDced'intiiep^nt}', tiiepfo- 
>aed nndcr Pcde. 

p R o B. n. 

T« Uif JmM e» tie Treijfi&Um aj Alight re^tfrti. 

BXilttiTiovr. 
ASpberkal Angle is taade by the Interfcftioo of 
igieat.Cirdes on the Sur&ce of the Sphere, and is 
neafured by that Arch ot a areat Crcle which is 90 
kg. teem this point of IntnfeOion, intercepted be- 
tween the Legs or Arches that conftitnte the An- 
gle. It hath beenproved in the j»*Propofiti<mofSte- 
in^raphic Projettion, thattbe Aisles of thephneof 
the Projeflion, are eooal to the Angles they re^e- 
lat 00 the fumce of toe Gkiba 

A fArV mhkm tberrtre tbrte Citfih either 
i; Where the Angular point ii at the ceuet of the 
pcinutivcCffde. ■ ■ ■ 

f fcWhete 



3. Where the Angular point is in the Peri^iei; of 

lie PttMidVe Cird& 
}. Where the Aflgotar poiat b fa fenf poiat ffta 

■itfaiB the Feripherr, UA not ia the Ceatcr. 



t» tuketmjKgJewtere the jlngiiJirptim is fK A Cot- 
ter ^ tte Primitive Circle^ 

RULE. 

SUGhAagkuat^iBaQK^pQAstilieipiBae As- 
ide, vm by dt^rim « lines fina the Center, (bdix 
ne Aral of Ae Mmitive Cifde iatmepted bOKCi 
-cheD. l>e eqad (w ite degree* of the Ai^ fi^ofti 



To mAe m.^U, thtt the ^ptltt friin tOfhtix < 
paim given in the Fer^be>y. 

nme^. ForErainp1e,tonnketbeA[|^HAD, 
F/^.tl. havii^ its Aagabr punt in die Pcnpheiy 

RULE. 

'AtfrimMme^ekh'^CiyimgiefiTaei. 

I. Lay a Rule on E. the primitire Circles Cnt«, 
and the given point A, whtdi wlH likewiTc cut 
the primitive Circle in C. 

«. Widi die Setentof the jiTca Angk s<iif. u^ 
' one footof the Coo^afiei ift the glna fsiatA. 
defctibe,ti>eAr<;hX. 

J. With the Time opening of the Compaflts, ani 

OneAMinC, o^sthefmnsr Ardi,3t In X S 

it thvCcnttiof the oUrqne XSaAe AHC, n»- 

.. Gno..|c . Iting 
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ling an Angle vitb tbe Primitire Circle of ; j A^. 
as is cridcnt by tbe tenB. s Pri^efitiM. ofsttrt- 

CaJfclW. 

ft Mb «t ^^t «*e»f **« 4^<rjti'» " * «r 
^nm gives , mfaw iw J^'l^Hf^ MK av *l <i^ 
Camr. 

S X Alt PL'E. 
ABC^ tbe p^mklitt Grotf?? 
E its Center rt'^^ 

G the Point 3 

Tii^rih m Aiile M tie Foim ff,^4;4e|. 

R U I^B. 

2. Qdsic.aCBJgbtAnglc^withtheDifinvEtcr.Bp. 

). UfaltakrwDaiutG^wilitwJ^ctttbfP^- 
mitireCiKleio & 

4. Take Ar TaagMit of As ixA CI, «iUl mt it 
oiT in the line A C, from E to A. 

S Bieft B perpmdlciilir A>; eoKiwcd. ' 

fi. Lay off the Tangent oF Ok Comi*ment of the 
Angle requir'dfitoia'A,-eidtet' vay tog\ which 

. C fff B p l inKW i&ia Hi* C«(C45^ ' /; 

7. Upon(a(eP(»iflt«wi*htiie4ifcuwe«Gi4*t*e 
the Circle Gd;ueAn^AGi(, is ue Angle re- 
paired. 

Tf irm Agrta Cirek ihyu^ iw given fobt^ m^^ 
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RULE. 
t. Wtdt die Tangent of the given Angle, and one 

Foot in the CeMfit dcTaibc zn Aich. 
a. With tiie Secant -of die Tame Angle, and one 
Foot in the given point, ftiilce an Arch crofling 
' die former ; die Interfedion of which Arches is 
- the Center of the Circle required. 

mmVt A BCD the primitive Cin<c7 
fIT rt - « *e Center thereof > 

"&■ **• I the point given. 3 

Thioqgh.the ^rat \, 'tis leqniied to dr^w an Ob- 
liqoe' Circle, fo that it may make an Angle at the 
primitive Cirde of 36 rfig. J i; 
- -I. 'With.dKTu^encof 3tfi[^i,»iid<one.fbotinthe 
'^ , ;Ccnter,defcribe theArchX. 
'3. With the' Secant of tbis Angle, apd one foot fn 
.■■■ flie'^ven point 1, mate an Ardl cutting the Arch 
XinX, Xisthe Center of the ObHque Grcle 
;ijAHQ maiii^vitb'tfae primitive Ciide die An- 
gle reqnircds ■ ' ; , ■ 
«herealbn of wh^iaeyJdatfrom the-sd Crcf ^Titi- 
coofStem^.PrtjfSinu 

'-iwW» mPeft^ety^aefrhuSive Cirtk, 

RULE. 

i.-Tlirtn'^ any onerftiie given pointiandtlie pri- 
nitire Orcie'sCentwv #aw aDiameter pwlttT 
, .<»d beyond the FeripbeiT. 

'it. CroTi Ohs Qiaiw«T«-JUi^(A«til«s^ >i v 

'-. J r. ;: "' ■ :-i c;.u>;.i. Through 
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J, Tbnn^ the point meationM, dfaw « line w te' 

Extroniry of this fcodnd Diimeter. 
4, At the end of this line in the Periphery rf the 
primitiTe Circle, ereft a Perpendicular <;iitli«£ 
thefirft Diameter in a third point. 
■ s, TTirongh the 1 |toints given, ind this third point 
ftrikea Circle, and it fliall b^ the grejt Cirde 
requiredi fay JVot. 3. ot Ceomet. Prebl. 

EXAMPLE. 
ABCD the primitive Circle"? ' p;«eXn, 

AitjCentcr >Givcn. Fis.l. 

F and G tiie two poiiits 3 

firngh F mi 0, 'w rtnuirti u irtn tgrea Grtte* 
1. ThronghEandpdraw theI)iametcrAfBCI• 
3. Oofiit atRight Angles witbthe Diamoterl I>. 
5. Draw a line either from FtoB,.offroraF toD., 
4. To cither of which lines FBorFD, at the Ex- 
tremities Bttr D, ereft the PerpendicuUrs B I 
«cDI, interfcffinglheDiaitetCT AC produflcd; 
ia I, the 3d point. 
<. Throoghthcre3l)6i(itsi',G,andI,,defcribethc 

CirdeKBGH, and'tisdooe; t 
'We herehaw nothing toprovc, but thatthe Hife' 
H K, d«t connefls the 2 Interfeaions with the primi- 
mitive Cirde, paffcs through thc^Center, for then iB 
the reprefentatioo of a grtat Circle. 

• UEMot^StKATIOK. ... 
FE, EB:- EB, Ei; the Triangles FEBandBEl 
- heibg fimilar.by:.tJieC£rf ?top.M ^ Mfit Sm^ 

flioo; for if irs poffible to do otherwifc, let it lau »?■ 
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obM, in4pradtidcHE]itoL, dKa by tbe j^tb of 
the ^d of EueHi. BF. EH :: EL,EI, aod amTc 
quenUy5HxEL^AP^=EH)eeK— EHxEM, 
aiid by (tmrcquentt E M^ E L; that u, die pare cgftal 
t» Che Whole ; w)iich is abfurd. Q. B. O. 

» >L O B. V. 

to irtvi t grttt Cirek feapadioAf n i given grem 
CmU, . 

.General Rule. 
PiawagieatCifclethnMigh tiie Pok (f the j^ven 
great OrdCi and it will be pcipendicqlar to a great 
Circle given. In tins Problem are 4 C^fes. eitwr 
1 . Perpeodictilar to die piimitire Grdc. 
3; A K^Cirde perpendicular toa RigbtGrde. 
;; All Oblique (Circle perpendicnlar to a Si^t 

Cldei ■■■ ■ ■ 

4. AnCAlkitieOrde perpeniticillu tn tn Oiiiqne 
C^ccle. 

cafe I. 

■ Ik^mtGnUfafaiiaatrutkf^mAmCffiUgiurH, 
. R.ULE, 
' ThroDgh the Ceattr (tf the frimilim Circle draw 
a Swineter and 'tisdone; fbi.tlK CeptCTfrf'tbe ni- 
mitive Circle is itsPole- 

Cafe n. 
7* irgm t ^igk Cirtk ftrfeniiailtr n t thbt Ckeh 
ffvetu 

-RULE. 



' Thiff it 



done bf Drawing aDiametar, wneadt- 
K Dimeter w CJj^ GrdB^^rab 
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ofe m. ~ ^ 

tt ^m a» OhtlfUe Circle perpeK'iiduJar to » J^irCrV- 

RULE. , - • -f 

1. FindlhcPolesofthe given Right Circle, by Proh. 
Che 1^, Cafe the 2i. d( Steretg, Pn^. 

*. Draw a Ckdc tbroogh tbofe two hUet, 

E XJ M F I E. 

A B C D tbe primidTe Circle? WwXT. 

EitsCcaeer ?<iiv«i. fig.ll. 

B|D a Right Circle ^ 

Tis reqaired to dnw an OWiqne Circle ■pwfBidi- 
cchr » the Right Circle BED given. 
1. Crds die Rigbc Ckde given BED, vith tha 
Dianeker AC, or laftbc Chord ot$oA^. from 
B K> A and C, which arc the 2 Poles of the Right . 
OrctcBea 
3. With any diftance and one foot in A and C, 
ftrilce 2 Atchts crolfiag uae aootber ia K> X 
fluUbe die Center^and A H C,tbe Circle requir'd. 

tot here rtferve, that if the OUiqut Circre re- 
tailed Co be drawn, werelb limitedastooiake a 
given Ai^le irith tbe primitive AI>C. 

Then take the Scant of that Angle in your Com- 
]iaflcs,andi^nig7»irCDfflpafib£inAand C, make 2 
Ardies CTottitg one another la X ^ X fhaU be cfae Cen- 
ter. OttaketbeTlligeBtof^t Angle and (et it otf 
in tiie Right Grclt (or Diaauxa) S D, from lie Cen- 
ter tto X, and 'in done. 

But if tbe pbiat H be giWn , ftraugb *1iich thi^ 
Obliqne Circle ftooM ptu, tviOioot any relation to 
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tie Ang^ it fhoald make with the priroitlrF Circle, 
(ttiongb that be Virtually givenj a Circle ftruc^ thro' 
dic3P(»atsA,H,andC,willaafverthe Demand. 



Cinle, 

RULE. 

1. Find the Pole of the gi»en OWique Circle, by 
Tttib. I. Care the jd. ofStereog. Pntlems, 

2. Throngh that Pole draw a great Circle, or which 
is the Tame, draw fach an Arch asfniay pa6 thro' 
the Pole fu found, and may irJterfcft the Piuoi- 
tire Circle in points diametrically pppofice. 

i^S^' BX AMPLE. 

AHCGtbepriimtiveCircIe2„;,„ CI ? didr 
ABCanOWlqueCirdc i&i^^lYJCen^ 

*Tb required to draw an Oblique Circle perpendi- 
cBbr to the Obliqoc Circle ABC given. 

1. To fnid C the Pole of the OMique Circle given 
brProUifV. CaTe^d. 

2. Lay aRalerovertbeCeiitefI,iny-wire,ctitting 
the PrimitiTe Circle in DandG, a Circle ftnick 

'' tbrongh the dree points D. E and G, fliall be 
the great Circle r^nired. 

But here obTerre, that/ifthepoiit Kfin thegiTcn 
Obliqoe CirclcJ be gircn, ften draw a great 
Circle through the 3 Points Ea^K, by the 4th 
Prpblcm. And if it he required that the Cir- 
dc padtng tbrovgh the Pole £, (haUalTo malie 
a gircn Aiigle witij the Primitive CircU^ it 
maybe done by the 3d. JVoK 
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P R O B. VI. i 

To 10 iBy fnmHj of Degrees on agredt C^eU. 
In this Problem are thiee Cafesi 

1. On the Primitive Circle. 

2. Oq a Rigljt CirclA 

J. On an Oblique Circle. 

Cafe;. , 
To it) tftiff numbtrif Pegreet an tt^ Prmtive ejrele, 
RULE. 
Take from your line of Chords ("to dut RaldiasJ 
the Dumber of degrees you wodM lay off, and tran^ 
ht ic tothe Psimitive Circle^and cis done. This 
needs do Exubp^- - 

Cafell. 
TeUjoffaj mtnkrvf J>epeet onASight CvcUf 

. . R,-UL E. 

Tait^ the Tangent of half the Ai^leyon woald lay 
Bff, and.Mr'icoff inthie Right -Circlp ftom the Cea- 
Iff, and 'tis done. 

.■■■■■:,:.. fiiJ'"* 

ABCDthc PrinaitiTe Circle, BitiCcntef? ■ . 
AEC the Right Circle 5* ' 

On thisRight CfftfcA E C,''tJsitqiiired to lay <iff 
rem the Center E 4^ dM. ■ ■ '■ r - ■ .;' 

Tike Ihe TBigept ^ ilshafi i{«, aai. 30V and 
9>T it off fcva fi taP, ^n Qull E F ceptefenc 4i'"S' 

■ Q_ OC 
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Or from the Stale of half Tangeott uke 45 if. 
and it will reach froal E ts F. 

Or take the CimiA oi is ieg. and lay it off in the 
Semicircle ABC, from B to 4, a Ruler la.id from D to 
d, wifl cut the Right Circte inF, fotbatEF (haB it- 
prelent the Arc « It, vi^.^^deg. 

Cafe ni. 

toUytfoff tiMmber ofDegntt vfm ta OhUift CinU, 

RULE. 

1, Ifind the Pole of the giren Oblique Clrde, by 

prob.i. Cafe III..- . 
-a. Lar tba f^ven-nuaAer of De^«c$«a the Pri- 
mitive Circle, byC^fe the ift udiis Pntblen. 
9. tayiRulertodieflCtttmitiei of thttApchkM 
down in the Primitive Circle from t)K Me^ Md it 
wiU cut off a like Arch in the Oblique Gick. 

PUteHh ^XAUPt-S. 

ABCD the PrimitiveCirdtlthcir CentersJE? 
BfDtb? OldivieCin^. S ' »^ . 1<^'S 
Ti« fequired in die ObliqteCkde KPD^ W tiy of 
auAngle of4s4e'£.fromF. 

- 1. Thtm^h C and S the no CMtfers, dra* the 
- Diameter CEF A, and therein iindG the Pole 

of the OUiqi9 <^)rC}° ftina. hj Ae \fi. Pmb. 

Caft J. 

'Q. Froa yom; line <f Otoidi, put 4)iq[f offinAt 

Primidre Circle, from Ats «. 
>Eaya^nler«t Q nd «, aad % AaU rat Ik* 0- 

bUqneCinle-iitri, SattMf^nigidkimi^*^ 

,. Co„,lc •^ 
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Tbe like may be done for any other Nninber of 
D^iees, and from aay Point. 

Or thus, Xay oiF+s dee. in the oppofite Semicircle 
BCDi fromCtoi, aRuTer laidfroniythcprojeflcd 
wrier Pate, of the Oblique ClrcleBFDtoi, wiUcot 
die Ohliqoe Ciide given B F D in the Ame Point it. 
So that any Ardi or Number of Degrees, miry be 
taJdofTin any great Cirde given, by the means of d- 
tber Pole } the DcfflmftracloD of this ii already given 
in the TlKToretic part a£Sten»g- Pro^im. 

P RO B. VII. 

Tt Meafure my fart of a grta Ctrek froySed. In ttu 
PrtbtnnMretbreeCtftf, mdfreiifthcCeHverjttf tie 
farmer. 

Te Manure enj fvt of tit Trtmhwe Cirelt, 

K U L B. 

Take tte Arch fcqnired to be meatuied in ^nr 

Conpaflbs, and apply it toyiouc Scale of Chordsand 

it IbcWs yoQ the [)e^ecf } this ne^ no Examine. 

- ■ ■ ■ Cafe 11. ■ , 

7o m^m tKffmt of t M^h Cink. - 
R. n 1, E. ' 

I. Lay a Rttkr&nmthsPtdegftheRight Circle, 
tot^ aEztremities of the Portion ot' the Right 
Circles, whole itiearure you)'d know, and it will 
CM die prinitire Circle in i plants. 

3. Take the difiance uf thole two Potnt; in yot^ 
Compalles, and apply.it o> your line of C3iords, 
and it wiU fiiew yon as Mc^fore' 
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Fig. II. 

I woald know the mcafure of the portipn of the 
.Ri^t Circle FE, a Ruler laid from its PoleDto E, 
cuts the primitive Circle in B; and iajd from DtoF, 
ciitscbePnmitiveCicclein«. Take 4BinyoucCoiii- 
pafles, andapplyittoyourliocDfCbords, itnditfhews 
you the number of Degrees, that E F reprefeiiEs, or 
its meaTure. 

The like fitr any other Portion great or (hall, 
vfhetber taljen from the Center or npt, 

Cafe III. 
To nutfuTc 013 pmim ^ m oblique Circfe, 
RULE. 
1. Find the Pole of the given Oblique Circle. 
3. Lay a Ruler on the Pole t» the two Extremi- 
ties pf the Portion, whofe MeaTure is defited, , 

3. The Ruler fo laid, wUl cut the primitive in two 
Points, whofe diftance tneafurcd on the line of 
Chords, gives what is dcfired. 
I amceive it needlcts to ^ve an Example, the Rule 
beii^fo plain. 

P R. O B. VIII. 
■ ; . To Merfure mj SpberU AkiU, 
General Rule. 
A Spheric Angle in the PrQ}eAion, is meafured by 
meafuring that Arch' of a great Circle, which is inter- 
cepted Mtween the two Arches tliat coptain the An- 
gle, at a Quadrant's diftance from the'Angular Point; 
thatis, tlie Angular point being the Pole of dicArcli, 
iffuch an Arch be defcribed in die Pro):flion ; If not, 

'"t the diftance betifeen the two Poles of the 

'•■■'"yl'-' Circles 
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Circles containing the Angle ; and that is the meaTure 
rf die Angle required. ■ ■ 

1» this Vreblem art Three Ctfei. 
I. Wh«) the AnguUr point is in the Center of ths 

Primitive Circle. 
3. When the Angular Point is in the Periphery of 

the Primitive Circle. 
3. When the Angular Point is within the Priroi- 
. live Circle, but not in the Center. 

Cafe I. 
"!» mttfure IK Angle when the Angitltr feint is in tbeCenttr^ 

_RU LE. 

Such an Angle is mcafured by taking the Arch it 
Tubtendsin your CumpalTes, and applyn^ it to your 
line of Chords 

■ Cafe n. 

To miMfure an Jagle, w&rx ibf 4nguUr feinf h intbe 
rti^tery oftbcyimithie Ciftlt. 

E X A mp LI. TlmW\. 

Fig. m. 

ABCt>thePrlmitivcCircIe7_: „ TECtheir 
B PD an Obliqu? Circle. . S^ i xl Centers* 

Tis required to Mcafure the Angle K.BH. 

Throagh X and E, draw the- Diameter A C 

In tliis Diameter find x [he Pole of the Oblique 
Circle B P D, the diftuice E x or A P, mcafured by 
a Scale of half Tangents is the meafure of the An- 
gle required. 

After the fame manner P E or C x, is tl\e mcafure 
ofthc Angle PBE. ' 
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,^ ./,,... Cafcin. 

re ««fe tH Jk^, vtem tbe AuffiUr ^im }m tertUs ife 
frtmitive Cinlt, hn not in tM Cenur, 

E X A UT L S. 

A B C D die Primitive? C E7 ^j^ ceo- 

DPGBanOblique >Cirde,ai«l^X> ^ 

Tis required to meaTure the Angle F G B. 

1. ThrougliEandY.imaalfodifoughEandX^nw 
aKamctcti, and in them find;' and x, thePoJK 
uf the two Circles conftituting the Angle, by 
Prob. I. Cafe III. 

2. Lay a Rnler from G, the Angular point to ia«l 
>, which fhancntthc Primitive Circle in « and «, 

the diftance n m tatcen in tbc Chords, is the met- 
fpre of the Angle required. 

The GiBie Medwd is to be taken, if tC were ie> 
qaiced to Meafurc the Angle B H K, cooftitotcd by a 
Ri^ Circle and an Oblique, vi^, A Ruler laid from 
H, to F and X, the Ica^tt of the Arch in the Pnmi- 
*ve Circle , intercepted between the Points cut l)y the 
the Ruler, OuU be the neaTurc of the Angle. 

- PROB. IX. 

i§ irtn €. Ps'g&l Cink' 

DEPI^ITIO N. 

paTaM Grdes chi the Globe, are fudi which divide 
die Surface of the Globe into two unequal Parts, and 
ice always Parallel to Tome great Circle. Parallels on 
the Projnaioa are the ReptdentatioB of tbefe. 
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hi thii Prii. tre thne Ctfet ; either 
I. Parallel to the Primitive CiKle. 
3. Parallel to a Right Circle. 
3. Parallel to an Oblique Circle. 

Cafel. , , 
to drm tCirck puraMtOtbefriuMvetSfritr 
RULE, 

llus is done W taking die Tangent cf half tiw Pa- 
rallel's diflance from the Pole, and tbocwitk Xone 
bot being placed in die Center} dcTaibe 11 Ciitle and 
'[is done 

M X A M P I E . Kau TH, 
FigAV. 
A B C D the [oriaiicivc Ctrde* £ its Center. 

Til required to few a Cirde paraBd to the pri- 
miltfe,aBd soieg. diftanceftomit^ tbat it, tfo^ir. 
fiwathePole. . ■ 

Take E Fequal to the Tangent of 30^ Ud with 
that diftancc, one foot being placed in E, deTcribeths 
anle f>OH M, aad 'tis done, 

CafelL ' 

To drtm s CvtU strdkl n t J^gtt Cfivftr, 

R OLE. 

1. Prom theCbords, by bf the Parallel's difianv 
fi»in:tbe Pole of Che ,R^ CiiOs. gimv 4iad» 
i^VS» nudcii]£. d)^ Pbiats. 

a. Tidtetltt'nAgt3itoF&ttrP»<iner*4|fttBtfrfiwi 
thfrFole, is yodt Con^/iStt, »d pK one fine 
U tke n* Uvte Mow, MHidOceefll*^ 
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ftrikc 2 Arches cutting oncanodterttbepointoF 
mterfeflion, flull be the Center of thacF^nllel. 

Or that, CrofitheRightCircle given with a Diame- 
ter at Right Angles, which let be produced ; take the 
Secant of the Parallels dilhnce from the Pole, and lee 
it off in this Diameter, from the Center on chat fide 
the Circle (hould be drawn, and it fhall give the Cen- 
ter Rcqoired. 
TIaeXZl. 

ABCDtheiPrlniitlveCircte.E its Center, 
BED a Ri^tCirJe. 

'TUreqHiredtudniwa Circle Parallel tothelLi^t 
Circle Bed, at 40 iff. diftance from it, or ^oiKf. 
front its R)leC. 

I. Layoff so*g. from C, to KandL. 
• ». Tal(c the Tangent of 50 /eg. and placing the 
tint (^ the Comitates (open'd to that diftanccj 
in Land K., and ttrike 2 Arches cutdngoaeao- 
otb^jnY. 

OrtheSecantof 5o<fag. (the Parallels diftance from 
the PoleX« offftom E(in the Diameter A C) will reach 
to Y, the Center required. 

Gafelll. 

To irsm « CireU fviSel to m Oitiiue Cjrete^ 

RULE. 

Fttarthe Sale of half Tangents, lay off the P»- 
Idlel diftance from the Pate of the Oblique Circle 
Bivea, both-nrays, in that Diameter of tte Primitive 
Cirdc whichfaSbs through the Pole of the cireB O- 
^tqoe Circle.; then.t^ thoG: Mukt} the diftance 
■ . e'.oo'jic of 
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of tbdf points BilTefted, gives the Center of the 
I'araUcl. 

E XA fi PIE. 



their Centers. 



ABCDthe Primitive? rirH- JE? 
DFBanOblique J*-'"'-' ^XS' 

'Hi reittifed to prejeB a pardSelto the ObliftteCirfte D F B, 
4o deg. dlfiamfrom it, or 50 deg. difiant from ist pole. 
I. Find G, the Pole of the given Oblique Circle 

DFB. byProb. I. Cafe III. 
a. Meafurc EG,byaScale6f half Tangents.Corby 
a Scale of Tangents, doubling the. Angle you find 
itj and fuppofe it to be 24, dig. then take the 54 
deg. 4" 50 deg. n; 84, and lay it down by 3 Scale 
ofhalf Tangents, from E to ^7, and take sodcg. 
— J4 deg. =:i6; lay it otF in the line A C, from 
E to «f , M « is the Diameter of this Parallel; Biflert 
M»in 0, is the Center required. OrtheTan- 
gent of half 84, w^. 42 fet off from E, will reach 
to n, and the Tangent of 8 deg, put off from E,' 
will reach to m. Then with uic Center 0, and 
Radius om, defcribe the Parallel. 

P It O B. ti 

To vuijure aky Arth of i pariUel projeQed. 

. In this Problem there are three dfes, 
t. When 'tis Parallel to the Primitive Circle* 
1. When 'tis Parallel to a Right Circle. 
Ji When 'tis Parallel to an Oblique Cirole* 
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Cafe I. 

Tet miifure any Jrch of t piraHtl ta the [rimHhie Cirele, 

RULE. 

A Ruler laid' from tlie Pole for Center of the 
Ptimitive Circle) to ilic equal divilions in the Peri- 
phery of thcPrimitive Circle, Ihailcut the correfiAn- . 
dtiit degrees in the Parallel. 

Cafc II. 

To menfure any Arch efa parallel to a Hight Circle. 

rhti XTT. EXAMPLE, 

fig. IV. 

Suppofe I were to meafure or divide the Parallel 
KIL, which is 50 Je^. diftant from C, the Pole of 
the Right Circle DEE. 

RULE.. 

- 1. Defcribea Circle Parallel to the Primitive Cir- 
cle, as far diftant from the Pole jn which the Eye 
is, as the Paratiel KTL is fi'om C, the Pole of 
the Right Circle DBR,-yadef^. and confequent- 
ly diftant from thebppofite Pole, in which the 
Eye i> fuppofed, 1 90 de^. Take the Semi-tangciit 
of I'iodcg. (or which is the famc,J die Tangent 
of6'ydeg. and with yo^r Compafles open'd to 
tiiatdiftarce, and one Foot in theCentecE, de- 
fcribe a Circle. . ■ 
2. A Ruler laid fromC,tothe equal Divifionsof 
that half of this Circle, which is Parallel to the 
" Semicircle B A D, IhsU cut the ParaUel Kit. in- 
to its correfpondeiit d^rees. 

Or 
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Or a Ruler laid from A, the other Pole of the 
Right Circle DEB, to the equal degrees of that Sc- 
Biidrcle whkh is Parallel to BCD, (hall likewife dir 
vide, Of inearurc the Parallel K 1 L. 

Cafe in. 

Tonetjare any ^ih or pivalkito M Oblique CinU, 

E H A lA P L E. P/iieXII. 

Fig. V. 

Suppoie I were to meafure, or divide the Parallel 
wRjf, parallel to the Oblique Circle DFB, and di- 
ftantfrom its Pole G, ^oi!g. A ParalH to the Ho- 
rizon muft be defcribed, a; much diHrant from the Point 
or Pole in which the Eye is, vii. 5c deg. and confe- 
quently dlftanc from the cppolite Pole, in which the 
Eyeis, ijoi/cf. take therelorethe Tangentof6Sii*g. 
or Semi-tangent of 130 rfe^. and defcribe ftich Circles 
as in the ad Cafe. A Ruler Ijid to G, and the equal 
divifions of this Circle (Parallel to tlie Primitive; (i) 
dcfcribed, (hall divide the ParalklwRw, into corter- 
pondent Degrees or Parts. 

Other Methods for doing the fame thing, j'nu'll 
find in what I have faidin the Theoretic part of Jte- 
'tigrs^u, frpjtitien, to which I referr yOu. 

Note, 1 have omitted the drawing of thcfe Paral- . 
leU, mentioned in the id, and jd Cafe, fmee they 
would run beyond the Limits ot the rerpeflive 
Figures, and becaufe it is fo very cafie to con- 
ceive them as drawn. 
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THE 

Stereographic Projedioq 

OF THE 

Several Cafes, in Right Aligle4 

SPHERIC TRIANOES, 

P R O B. I. 

'7J-' tvo Leg! ^iv!K,» jind ^he two ohii^Wi Angles cxi 
E X A M F L E. 

VJ iA_25i ^HfpothenufeBP. 

Cafe I. ■ ■ 
Suppofe the Leg AB be Uid off in the Primitive 
Circie, then [hrougli Adrawa great Circle' ^tUight 
'Aiigies to AB, which will b; a RiglitCircle or Di- 
ameter; tlien with the Se mi -tangent of ■ ■■ 
6:, d.'g. Che cumpliment of P A (or which rute XIII. 
is th-ilime thing, w^h theTdtigeiitof its f j^. I- 
half, ~^ix- 321/- jo'loneFootoftheCom- Cafi I, 
piflei being placed in tlie Center, defcribe 
■j Circle I'araitel to ttie Prittiitive, cuttLng the Perpen- 
<llcu!jrAP in P. Laftlyihro' Band Pdraw a great 
Circ^e, and 'tii dune, ■■ - - ■t.ion'jlf . To 
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* te mesfare lie tbiHgs nipiirei. ' - 
™< IS^ittd"? .remearu^dby P,„b.|| 

Cafe U. ' 

Snjftfe tbt leg B A> l"!^ ''«"» ''? ' i^i-mwter w ijjgit 

C/«/c, the pointV> being et tie Center. 

The Primitive Circle being drawn, and likewife the 
Right Circle, in which yon dcfiia to tay - ~ 
down B A ; from the Center B, take rife Piste Xm. 
Tangent of i^rfeg. (or Semi-tangent of ^^g-}- 
^odeg.) and lay it in the Diameter from CaJelL 
B to A ; then draw a great Circle, paP- _ 

fing thro' the Poles of the Are B A, and the point A, 
ihich will therefore be PerpendiculartoBA: Int°K 
Circle lay off A P — 2 j iieg. by means of its Pole-; 
laftly* draw a Diameter tliro' Paod B, and tis don«. 

ta neafure tlx things rufuired. 

Cafe in. 
Itmfi rfc Leg A B, hil dawn i» « Pimntr, ir ti/.^' 
Circle, the point )i beingnotintheCentiT, *M « ^tf 
faint tjjignei in this DiiMeter, 
1. By the help of a Scale o( half Tan- n»< Mlt 
gents, lay off B A, to reptefent 3a itg- 1- 
■ieg. : ■ <•«'"'• 

), Then thio' the Poles of the Right Cicdc gi«en, 
and the point A, "drfctibe a gteat Ciccle, •hich 
isthetefote Petpendicular to B A, and therein 
meafure A P = 2; *«. by means of Its ^"^ 



3 . Laftly, a great Circle ftrucfc through the Points 
3 agd P, anrwers the Problem . 

The Hypothenufe and Angles P and B, are meafu- 
rcd bythe 7th and BthProb. 

JA», that the Leg A B, may be laid down is any i 
Oblique Circle, either from its interieftion with 
lO» Primitive Circle , or from any point given , 
therein, whichltorbNrtoinfiftupon, ootdotibt- 
ifig.bnttheR«(der(lcnowing whacwasdone be- 
icu«) will eafily ap^bend. 

P R O B. II. 

Jh l^tbeKi^e , sHi one of the tetue AtigUt given, 
tofin'ittciiuar Obliqfu Angle, andtwoLegi, 

EXAMPLE. 

Giren, PB=6oJ?.^„f; . Shs' 

i^rv tre feveralVarieties, I Ihall only inftance in two. 

Cafe I. 
Where the Ati^le P g^ven, » placed in the Tersfherj of the 
frindtive Ctrek. 

FltteXm. I. From the point P, defcribe a Paral- 
Fig, IL lei to a Right Circle at 6o degrees di- 
Ctft I. ftancc. 

3. Hav a great Circle thro' P, making an Angl* 
of-iodeg. with the primilivc Circle, and cutting 
toe parallel inS. 

J. thro' 
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3. Thrbugh the Center, of the PrimihVe anJiK^nt 
B, draw a Diameter, cutting the Prhniti?e Cir- 
cle In A) and 'cisdone^ 

Cafe. n. * 

Ifkre the point V is givtn ttfleafitn. 

I. ThroughP.and and the Centerof J'teeXHt 

the primitire Circle, draw a Diame- Fig. IL 

ter (or Right Circle}. CrfeW, 

1, By Ftob. 2d of Sterteg. Prei. ftiilceagreatCir- 
cle jKiBing thro' the point P, and making, an 
Aa%1e with the Diameter drawn dirough P, of 

3. By tbi; help of the Pole of this Circle, mealhre 

PB = fio. 
4,. Through the Poles of the Diameter p^ing thro' 
- P and tneI*oiat B, ftrikea great Circle cutting 

tbe Diameter in A, and 'tis done. 

The parts required, may bemeafured by the help 
of the 7th and 8th I^ob. oiStrreog. prob. 

P R O B. III. 

^ Jjcg reitb itt idjMtnt Anglcgivai to find tbe rejl. 

S XA M F L E. 

G.re„ PA . M2R^a.>BA. f^. III. 

^ • S* i ^Angle B. Cifi I. 

IfiisS Infiaue in^tiii tmCt/ki. 

*. Where the Leg PA, ii'pAjeftei 4ii tKfr-Pri- 
mttive Circle do thus; 

i.Fnun 
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1. SroniPj lay offPA^i^orfr^. in the Ffimitivc 
Grde. 

2. Through F, draw a grest Circle, making aa 
Angle of jdi/e^. 

3. ThronghA, drawaDiametcrforRightCirde,) ■ 
and 'tis done. 

2. Where the L^ A P is projcfled in die IMiine- ' 
. ter, the Point P being in the Cenair.' ! 

Fldte'XN. I. I^w a Diameto:, and from the 
- Fig. J. Ccnttr, lay ofF the Tangent of 2$.<kg. 
(or Semitangencof joj from the Center 
PtoA. 

2. Draw another Diameter, making with the given 

Diameter anAngle of laieg. 
5; Throngh the Poles of tlie given Diameter, C'tt 
which P A is ProjeftedJ arrd point A, flrike a : 
grcatCirde, cnttlngtheadDiametcrin B, then '. 
is P B A the Triangle required ; whofe parts may i 
be meafared by Prob. 7 and 8, of Stereog. Frob. j 

P R O B. IV. ! 

The Hypotbemft, aad one Leg given, ttfnA the Hefi* 

EXAMPLE. 
^^«'j;iV. Gira,BP.46X?, , S^'''^ 

IJiuUtOe Natiet enlj tftm Cufit. 

1 . Where 8 is in the Periphery of thePriinitH'cCircle. 

2. Where 'tis in the Center. 



t i D^fcribe a Pjirallel to a RJgbC Circlct whofe P4I9 

B, is diAanc from B, 46 i«j. 
Jt. Defcribe a PdnHel to the Pciaitive Circle, di- 

$aac.k«m the Center, by the Complement of 
, PA, iei. s^itg. which maycut thd former P** 

raOcluvP. 

3. ThrCHigh the Center of the Primitive Circle, and 
the Point P,' 4taw a Didmeter cutting the ^imi' 
tive Circle iaAf 

4. Laftly, throughBandP, deftribtfagreatCtrde, 
aid 'tis jdone. - 

. , .... Cafe itw ■ : 
1. Draw a Diameter. ' Pltte XIV 

a. 6n the Center B, with the Semi-tan- ^X JJ* 

gent of4(!Si*^.defcribe' a Circle Pa- *•'■'«»*• 

lallcl to the Primltire Circle. 
;i Defcribe a (ardlel to the 'iffDiameter, diJblht 

from itaPoleby thediftancc «f the Complement 

of PA, which will interfed the Parallel to the 

^cimitiyc Circle P. . 
4* lliroiiebtheCenteroftbe Primitive Circlc,and 
■ point P, draw a Diameter. 
;. Through tfaePoIeof die kitDilmetc^, andPoIsC 

P, draw a great Circle, and yon flull haw the 

Triangle B PA. 

Whoi^ onknowt) parts miy t>c ineafared by Prai). 
7, 8, of Sttrtog, pTob* 
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PRpB. V. 

J Zig with itt 'ttt*JlK Jngle jnmr, ttfiU tie rtfi, 

EXAMPLE.. 

F{4vXiy> OirenAogieBs; 
fig. III. PA=»=. .7 Xd^AnJ 

■ 1. Dnw 40 Obli^ Circle, mkhig an Angle witii 
-tbe Primidve, at the Point ^vf a^JU^ by 
Vtfii. 2. oisttni^^. 

2. With the Semi-tangent of 7^4*4^, (beCom- 
plemciit of P A, one Foot being in the Center, 
draw a Circle Parallel to the Primitive, cattine 
the Oblique Circle in P. 

3, TbiQpgh the Center of tl^ PrimjtiYe Orrie 
. god Ppint P, draw a Diameter (or Right Cfrcle) 

cutting the Primitive C irde in A, and 'tis done. 

• Tbe puts Kffiiied, vemetliuet by Op Ttii ud 
8tb Prab. of Sterrn, Prnt. 

P R O B. VL 

BaiObH^ jMgks g^hen,t9 fnitbertfi. 

■ ^ij^iid M r I s. ■■ 

Ptoe XIV. 'Given B=4«'fc«. ^KeaA Sba. 



n,C.OOylc 



T. Bf ftc^s K RUkc tiK Angle B PA ^s^p Ag* 
hytlrawiiigfhrOWiirir CiulePA* 

3. Find the Pole;, of the Oblique Circle PA, by 
Piob. I. Cafe 3. atStcrteg. Prob, 

3. Th[ougb;>, the Pole, djTur igt^Cadc,ioibit 
tfiat iC miy rmke_ oflth die t>ritiitlvc, an Angle 
cH^ekeg. which will cnttheObliqueCrrde1>A 
in A, and 'tis doDfc 

The three-tbiiigs required, va, AB, BP,PAyare 
oet^ned by ike yth Ptth. «fsiiv^, Fr^. 



$2 THE 






THE 

PROJECTION 

OF 

Oblique Spherical Triangles, 

p R o B. VIL 

?>• SiJts^ tmd dm jingUmajite to one of thtp 
j^ven, « ProjiB ihc Trimble, mi ^'" 
reft. 

B X A UP f.E, 

iAtf, that thh Oak b Ambiguous, there beiflgtvo 
Anfweis } but by the Projeflitm, you may giw 
botli. 

I. Malre'the Angle PBD='5oi. 7'. byProb.i. 
Cafe 3. by drawing the Obll^ac CirdeBD. 

^. QifthePrimitivi^Ordc, liyoffBP>34dfj-fB'. 

3. Draw a Parallel Circle diftantfrmnP, 2*''l- 
catting the Qbli^ae Circle in two poincs, P- ^• 

4. Through P, i^nil each of the Bohits D; D. dra* 
Meat Circles, and yon hare two Trian^ B P D> 
BFD, inoneof whichtheAoskeDisaccote, in 
ftic other pbtnfe, »*. Un.ok V* 




&'.» l-.^-f-J'^ '*■ 



n 
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■''»j'__^ 
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Fage ga. 
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Ths parts lemiced, may be meaTared \if Prab 7 
01 8, (riSurag, Prti. 

P R O B. VIII. 
Tim j1«eJes, mi * Side tppefite w me of tkm |fiie», to 
ps^tU TriMgk, Mdfind the l^ft, 

S XAM P LB, 

Civen BP= 



BP=6oJ. 107 CBD, 

6=40 oop-ReqA-^PD, 



PteeXV. 

I. ByProb2,o(i«r«g.Prot.inate the AnglcPBD 

= to^deg. by drawing tlfeOtdi^ae CirdeBP. 
3. Draw aPardUelto aR^cCirde, difian^ftDin 

B, 60 d^. catting the Obliqae Cirde'inP, by 

Prob. 9. ot Stenog. Trth. 
3. Throog^ P, draw a great Cride, fo as to maiet 

3aha^oi%aieg. asDP; aAd'tbd(Rie.l 

The ttungs reqnired, are mEafaredbyPrab.? and 



Tpo Ixgi ^b m jiKgk included, teprejeS ik tiia^k 
Mdfiti the rtfi. 

EXAMPLE. 
Given BP=tfoif 7 CPD, 



hmxv, 
Fig.n. 



p=6od 7 cp: 

B=:4o >Reqd.^P, 
BD=87 3o'i (P- 

1. Draw anObliqneCircIcBD, mdEisean An^ 
wiA tbe Pritnicive Circle s=c 40 ieg. by Plains. 
9i Surtgg. PrvB. 

9. Make 



X. lAfts tV^toJeg. afta by IK!^ of Ae Pale of 

theObUqneGrdftBD. makeBDsflyi^. 
J. TbrooghPaadP, draw a great Circle, and 'tis 



done* 



Tlie parts rcqairod, are aeafioed by Pttibi 7 and 
S, (^ Sttreog. Proi. 

B. X. 

:Jaiei given f u^ 
I 

>]teqd.^BD, 



P R O B. X. 
Tift JUUs mi* Side txebtiU given, u j^(^ the 

SXAtATLt. 

'«•*"■ BPrfoio 

1. MateftP3:«oirj. k/, by Prob.(Si Csfe i. of 
Stereeg. Prob, 

3. Haketbe Angle BPD:=ii8i».o6',b7draw- 
ing dieOWqae Orde PD, andat ^ poiaiB, 
make the A^e V^Dss^/at^, fbyprob. 2.) 
wUch 3 Oblique Cirdes wUl intcxfcA in D> and 
'tis iaat. 

Tike inm required, are toeitfhred by PrdK 7 and 
8. of Stertt^.Prpb. 



thJnfkt, 

B X AUp LE. 



..Coojlc 



<'3S) 



I. On the PrimitiTe Circle, makeBD=87if. 3c/ 
the greater given fide, by help of a line of Chords. 

i. Draw a Parallel Circle at £0 i. icydifiaDccfroin 
B, and likewife in another at 4.6d. m' dlftance 
bom D, cutting each other In the point?. 

3. Through B and Pi andlikewifethroaghDandP, 
draw a great Circle and 'tis done. 

Note, that in the Triangle H I K , made by the 
Circles,- paffing thro' the Poles of th6 fides 
BD, BP, and DPj HI is tbemcaTore of the 
Angle B, HK the meaTure of the Aa^ D, 
K I the Supplement of the meafiire of the An- 
gle P, which may be meafured by nr(^7,of 
Stereeg, Preb. 

P R O B. XII. 
Hree Jn^t being grven, xo nuke t Trisngle, Ml tm- 
fe^Mentlj to mt^ure the Sidet, 

RULE. 

With the-threc Angles given, as if they t^^' 
were fides, projeft the Triangle B DP. *«* ^^* 

Then meafurc the fides of the Triangle H I K, made 
hy three Arcs palling through the Poles of the fides 
DB.BP and DP, and you have the Angles of the 
Triangle required; fave that the greaceft fide is the 
Supplement of the grcateft Angle in the Trian^ 
SI>P, and confeqacncly of the gteatelt fide ia the 
Triiia^ required. 
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•35*79= 


'9 


118 


-JJ7935 


■3SS.15 


.358316 


■3585o(S 


.358696 


'9 


iip 


-359831 


-360015 


.360115 


■ 360404 


360593 


18 


IJO 


.3617.8 


.3619.7 


.361105 


.361194 


• 363483 


18 


.£ii 


.3fi3«i2 


^3800 


.3639SS 


^i«4I76 


-d'*4363 


18 


ai2 


i.3fiS48> 


1.36J675 


1.365861 


1.366049 


1.36613 a 


18 


1J3 


.3*73 Jfi 


.367 r4 2 


.3<577i8 


-J6791S 


.368101 


iS 


3 3t 


.3692,6 


.3694°' 


■3<i9SK7 


■369773 


■369958 


iS 


2» 


.371068 


■)7ia53 


•371437 


■ 3716H 


.371806 


18 


2j; 


.3719' = 


■373o9fi 


■373180 


■373464 


■373647 


18 


:)7 
138 


•374?48 
t.37f577 


1.376759 


1.3769-11 


.371198 


-375481 


18 


1-377114 


3.377io6 


18 


5J9 


.378398 


.378580 


.378761 


.37S943 


•379111 


18 


14c 


.3803., 


•380391 


.386573 


■380754 


■380934 


ll 


24' 


.3820,7 


.381197 


.383377 


■ 381557 


■381737 


241 


■3838. s 


^J«399S 


■384'7* 


■384353 


■384133 


n 


143 


.3a5«o6 


.3*5785 


.385964 


.386141 


.386,2; 


'i 




-38739* 
1.3891*5 


^875^ 


^387716 
1.389530 


.387933 


■38810, 


17 


1.389343 


.389967 


1.389874 


^¥ 


-ssosss 


.39'iii 


.191388 


.391464 


.391641 


'7 


14* 


.391S97 


■393873 


.393048 


'393"4 


■393 400 


1) 


14S 


■394451 


■394«i7 


.394802 


■3949.77 


•19^153 




24s 


.39619^ 


■3S«374 


■39«l548 


■396731 


.39689e 


li 


IJC 


■ 397P4C 


-398114 


.39*=a7 


.398461 


■ 3116634 


1; 


lyl .339674" .399847I .4C0C1O 


-(00191' .4003«;j 


Jl 



from I to loooe. 



■33 '417 
■333447 
■33J4S8 
■3S7+5S 
■33S4! 

■343409 
34S374 
347330 
113 .345377 
■351: . 
■35314'i . 
1(5 i.35;oiI8 
■3 5*98 . 
.3;888« 
.360783 
.J62tf7 



J33 



..jS<S4ij 

■3701+3 
.371991 

■37383! 
.375'S <?4 . 
u 3 7 7483 
■3793' 
.3811 

■3847 
.38fi499 



33i«39 
33 3*^49 

33S<S8 

337659 

339<55< 

.341^ 

343«o5 

34557< 

347S15 

34947 

.3J150 

iS33J? 

355160: 

,357175 

359076 

36097: 

361859 

3*4739 

3667, 

318473 

370318 

37:>i7' 



.3900;. 
.391817 

■393S7! 
.395316 



33'a3 

333S50 
335853. 

337858 
339849 
3418 ; 

3438. 
3457(16 
.3477H 
4966( 
51603 

■3SS45 
3573«3 
359166 
361161 
363°-(8 
31^4916 



377670 

379487 

.J81196 

383097 

38489: 

386677 

388456 

3901: 

391993 

39375 

3955° 

397:145 



36S796 

368659 
370513 
371360 
374198 
376019 



37785 

379668 

3S1476 

3 S3 177 

38507° 

386855 

388634 

390405 1. 

391169 

393916 

,395676 

397418 

399154 



331034J1. 

3340S' 

336059 

33805H 

340047 

341018 

34399S 

345961 

347915 

34986c 

,351796 

3537 

■355*43 

>3575!4 

,359456 

,36135c 

363136 

3*5": 
,366983 

,3688+4 

,37.i698 
,372544 
37438: 

378034 
379849 
381656 
383456 
385149 
.38763- 
j8_88j^ 
.39058: 
392345 
.394101 
39585c 
39759: 
,399327 



33113. 
334153 
336159 

338157 
.340146 



34419* 

34*157 
348; 
350054 
51989 
353916 
35583. 
357744 
.359646 
3*1 539 
3*34M 
■}^2l 



ilL' 



367169 

369030 
.370883 
371728 
374565 
-dl*31* 
3782i( 
38003, 
381837 
383636 
385427 
.87: 
■388 989 
,390758 
.3915. 
394176 
396025 
.397766 
39950 
Co 
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Num; o I ( J 


_?__ 


4 


Diff 




1511.4014001.401573 1.+OI74S 


1.401917 


1.401089 


17! 




iSjj ■403110 -403»9i, .4oj4i5» 


■403635 


•403807 


171 




»S4' -404834 -40500^' .40S175 


.405346 


-405517 


171 




ijj! .4otf540 .406710 .406881 


-407051 


^07111 


17c 




iStf- ^081+0 .408400 ^085751 


.408749 


.408916 


iS. 




iSi .409933 ■iljoroi 


.41017. 


.410440 


.410608 


16! 




ij8i.4iifiioi.4ii788 


1.4.11956 


1-411I14 


1.411191 




aS9j -4133°°! -413467 


-41363 s 


.413801 


■413970 


167 




260 .41497J! ■4iii40 


■4'5J07 


•41 5474 


415641 


ifi? 




itfij .41^40 .416S07 


-416973 


.41 7' 39 


-417J06 


f6e 




161; .41S301: .418467 


.418633 


.418798 


.418964 


.65 




263: .4i995fi 


.420111 


.410186 


j+ieju 


.410616 
1.41116) 


J65 
164 




atf+i.4ii«o4 


i-4Si7«8 


1.411933 


1-411097 




i6d 


^.1314« 


-413410 


•413S73 


■413737 


.413901 


164 




i6« 


.414881 


.415045 


.41510B 


■415371 


-415534 


163 




itf7 


-),itfjir 


.416674 


.416836 


.416999 


.417161 


.6: 




aiS8 


^18135 


■4=8197 


.418459 


.418611 


-418781 


.6: 




i^ 


_^97ji 


•4ag9i4 
1.43151S 


.430075 


_-t3oi_36 
1.43-846 


^30398 
1.431007 


161 
16. 




170 


1.431364 


1.431685 




171 


^.31565 


■4,33119 


■43319c 


-433450 


.43361^ 


160 




87^ 


.434S6i^ 


■434718 


.434888 


.435048 


.435107 


15S 




a73 


.43«itf; 


.435311 


.43648. 


.436640 


.436798 


159 




274 


■4377S> 


.43750.1 


.438067 


.438116 


^38384 


rsS 




_*IS 


■439333 


.J43942? 


^4326±8 
1.441114 


-4398,06 


-4399^4 
1.441538 


157 




176 


1-140909 


1.441066 


1.4413,81 




177 


.441480 


.441636 


■441793 


.441950 


.443106 


ir 




178 


•444°4S 


.444101 


■4+4357 


.444513 


-^44(569 


tsf 




175 


.44S«°4 


,44S7tfc 


.44591 J 


.446071 


.446116 


'5! 




iSo 


^7158 


■4473'3 


.447468 


■447fii3 


■447778 


'Si 


i 


181 


^8706 


.44886, 


.449015 


.449170 


44931+ 


'54 




iSi 


-450' ?9 


■450403 


-4505 i7 


-4507 1' 


.■450865 


Jl* 




18} 


1.4J178* 


1.451940 


1-451093 


145 If +7 


1.451400 


'S3 




1S4 


•4I33'8 


•4S3471 


■453614 


■453777 


■4S39JO 


153 




»8s 


.454845 


■4J4597 


.455149 


.455301 


-455+54 


15 




iB« 


.45ff3« 


.456518 


.456670 


^r68ii 


.456973 


151 




'll 


^ijSSi 


■458033 


.458184 


.4S83J6 


-4584S7 


15 




188 


•4S939> 


-JS9543 


■459694 


-4598+5 


-+S999y 


15 




■189 .4.6oSg8> ^6ie*8 


-^61198 


^A.wft 


ufilAXO^ I to 

























from 


I to 10000^ 






Hm. s 


6 


7 


8 I 9 


17a 


iji 


l^J3ia6l 


1.401433 


1.40160; 


1.4017 77, 1-401949 


>J3 


■403978 


.404149 


404310 


404491 .404663 


171 


^■4 


.4oy<iSe 


.40J8J8 


.406019 


.406199 


.406370 


171 


555 


■407391 


■+o7!tfi 


■407731 


.4079.0 


.408070 


170 


iS6 


^05087 


•409157 


.409416 


■409595 


■409764 


169 


^57 


-410777 


.410946 


.411114 


.411181 


411451 


^ 


158 


5411460 


1411618 


1.411796 


1.^1296^ 


141313* 


159 


■4'4rJ7 


.41430S 


■414471 


.414639 


.414806 


167 


iSo 


.415808 


■4IJ974 


.416141 


.416308 


■416474 


167 


i6t 


.417471 


.417638 


417804 


■41797c 


41813J 


166 


i6i 


.415119 


.419195 


.41946c 


.419615 


419791 


1^5 


%6} 


.4J0781 
1.413416 


410945 


.41 "10 


■411171; 


■4^ '439 
14130S1 


16s 

164 


164 


1-^11590 


1.411754 


1.411918 


sS5 


.414CS4 


.414?i8 


■414391 


■414555 


.41471s 


164 


166 


.415697 


.415 Bin 


■416013 


416J86 


.416349 


163 


167 


.417314 


.4174^6 


.417648 


.417811 


■417973 


if» 


168 


.418944 


.415106 


.419168 


.419419 


■419591 


161 


J^ 


^i£.5_59 


43°7Jo 


.430881 




j*iI121 


161 


170 


1.431167 


^■431318 


1.431488 


1.433649 


■..43188b 


"^ 


171 


■433770 


.433930 


■43409c 


■434149 


-434409 


160 


171 


.4)5366 


■435516 


■43568 s 


.435844 


.43600J 


159 


173 


.436957 


•437116 


■43717s 


■437433 


■43759* 


159 


174 


-H8541 


"438700 


.438859 


■439017 


■43917J 


158 


*7J 


;440'li 
1.441695 


•44017s 


.44041-- 


j44?i9J 


.44075_i 
1.441333 


157 


i?^ 


1.441851 


1.441009 


£■441 166 


177 


■443 i^S; •44341S 


■443576 


■443731 


443888 


157 


»78 


■4448^5 


•44498) 


.445'.37 


-445193 


■445448 


156 


179 


.44638^ 


.446537 


.446691 


.446848 


•447003 


115 


iSo 


•M7933 


.44«oS8 


^8141 


■448397 


■44855* 


15s 


3S1 


•449478 


■449633 


■449787 


•449941 


.450095 


154 


18 1 


.45ro>8 


.451171 


451316 


-45 '479 


451633 


2M 


i8j 


i.4SasS3 


1.451706 


1451859 


M530I1 


1.453165 


153 


184 


^,54081 


•454135 


■454387 


■454540 


■454691 


153 


385 


.455«o« 


■455758 


-4559IC 


.45606? 


.456114 


IS* 


2fl6 


•4S7i»5 


-457,176 


■457418 


■457579 


■457730 


^s? 


.87 


.458638 


.458789 


■458940 


.459091 


■459141 


151 


i8g 


46ot4« 


.460106 


.460447 


.460597 


.460747 


151 


i!2 


.46rtf49' .4tfi7$9' 461948' .461098I .463148 


15b 








C a 
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Nun, o I 


I 


3 


3 


4 


Oiffi 


190 
191 

'93 

»94 

■196 

ass 

30c 

1^ 

JOB 
309 
310 
311 

313 


1.^1358 
■46)891 

.4155383 
•46^868 

.468347 
.4698" 


_t6i548 
.464041 
.465531 
.467016 
.468495 
.461.969 


1.4^1697 
.464191 
.465680 
.467.64 
.468643 
.470116 


1.461847 
.4-54340 
.465819 
.4^7311 

. .468796 
,170163 


1.462997 

.464489 
.465977 
.467460 
.468938 
.470410 


'5' 
I4!J 
US 
148- 
147 

J47 
Hfi 
,46 
H-i 
Hi 
Hi 

_H4 
144 
HJ 
143 
HI 
14; 
141 


1.471192 
.471756 
■4741 1 « 
■47!'57i 
.47711. 
.478T66 


.471434 
.471903 
■4743 «= 
■4758.f 
.477»6£ 

_^787n 
.48015] 
.48.58^ 
.483016 
.484441 
.+85853 

_j8-2jk 
.488693 
■49U09S 
.491502 
.493900 
■ 194194 

_495683 
.497o'58 
.498448 
.+99814 
.SO.I96 
.501564 
■503917 
.5..186 


1.471585 
.473049 
.47450!) 
.475961 
■477411 
.4788^5 


1.471/31 
'473195 
-474*53 
.476107 
.477555 
.478999 


1.471878 

.47;34' 
■4/4799 
.476151 
.477700 
_^79ii3 
14805B1 
.481016 
.483445 
.484869 
.486189 
• .487704 
1-^89114 
.490510 
.491911 
.4953,9 
4947" 
-4?*o9g 
1.497481 
.498861 
.500136 
.501607 
.501971 
■5043 35 
.505692 
1.507046 
.508395 
.50974 c 
SiroSi 
.51141- 
■ S13'75 
■5IS°7, 


1.48000; 
.411443 
.481874 
.484300 
■485?^! 
.487138 

14885S1 
.489958 
.491 3S1 
.4917'Sc 
.494155 
•495544 


1-480194 
■4S1 7 19 
.483159 
.48458-1 
.486c.. 
48741^ 


1.4804] 
.48,871 
.48,301 
.484717 
.48614: 
.48756; 

1.48897; 
.490380 
-491781 
■493179 
.494573 
^959_6o 

1 49754-- 
.498714 
.500059 
.50147c 
.501837 
.50419;, 

15069,1 

,<o8i6c 
.509606 
.510947 
.5.1184 
.513617 
.ji494i? 


..4883;; 
.490139 
491*541 
-493040 
•494433 
■495811 

1497106 
.498586 
■499961 
■50133:. 
.505700 
.504063 
-505431 


141 
140 

>39 
"S9 


}14 

319 

310 


1.49693° 
.49B311 
.499687 
.joio?9 
.501417 
.503791 
.501150 


13S 
'58 

137 
13* 

'3' 

"35 
"31 

111 


31" 

3" 
313 
3^4 

SI'S 
317 


1.506505 
.507856 
.50910) 
.510545 
.511883 
.513118 
■514548 


.506640 
■5°7P9i 
■509337 
.510679 
.511017 
-513351 
.514*80 


1.506775 
.508,15 
.509471 
.5.0813 
.5.1150 
.513484 
•51481J 







from 


1 m 1 0000, 




! 


Nun 


5 


^^fi— 


7 


8 ■ 


_ 9 


Piff. 


ipo 


1.46 J 146 


1.463196 


2.463445 


i^463<V4 


2.463744 


150 


291 


.4«4fi39 


.464787 


.46493 d 


.465085 


465134 


149 


291 


.4«tfi26 


.466:74 


.■466413 


■46657. 


466719 


149 


^i»3 


.467608 


.467756 


.46790^ 


.468051 


468200 


148 


394 


.4690S5 


■4^=33 


.4^938':' 


■469517 


.469675 


147 


i95 
19( 


■470557 


-d227.°4 
M7:i7t 


../i7o»5 


■470998 


■47"45 


147 


1.472015 


•-472317 


2.472464 


2 47^510 


i+fi' 


197 


■4734&7 


■473633 


■473779 


■473915 


■474070 


14fi 


198 


.474944 


.475C9C 


■475135 


•475381 


.475516 


I4fi 


199 


■47<S397 


.47654- 


.476687 


.476831 


■476976 


14J 


300 


.477844 


■477989 


■478135 


.478178 


-f78+ii 


'45 


joi 


.479287 


.,■479431 


-'47957'; 


^429.719 


_.47Sii63 


114 


301 


2.48C7J! 


2 48CSC9 


2..i8lOiI 


1.481156 


: ■481299 


14* 


J03 


.4811 ;s 


.4825c; 


.48:445 


.481S8S 


-4B1731 


143- 


304 


■483J87 


■48573c 


.483871 


484015 


.4S4157 


'43 


305 


.48S0,. 


■485153 


.485295 


■48 5 43 7 


.485579 


'4»; 


3ofi 


■48643 


-48657: 


.486714 


.486855 


.486997 


142 


307 


.48784^ 


.^S7<)it 


-488 ii7 


.4.8816^ 


.488410 


JJii 


3cS 


2^95 J 5 


2.489396 


2.4S95J7 


z 489677 


2.4B9818 


'4'! 


309 


■49oS6r 


.^90801 


.490941 


■491081 


.491122 


I'iol 


310 


.492062 


.492201 


■49134' 


■492481 


.492621 


140 


311 


.433458 


■493597 


■4937 J 7 


•493876 


■49401 5 


139] 


311 


.494850 


.494989 


-,95 "JS 


■495167 


.495406 


'39! 


J_'_J 


J±96^ 


^^}J^ 


-4965.4 


_49(56!; 


496791 


•39 


3M 


j.497^n 


^■49775^ 


2.497897 


2.498055 


1.49817 J 


158 


J'5 


.49S99S 


499' 37 


499175 


.499411 


■499550 


138 


316 

3'7 


.500374 
■ sot 744 


■Sootn 
.501880 


.500648 
.501017 


.500785 
.502154 


.500921 
.502290 


137 
1J7 


3.8 


. 5031*5 


.503246 


.50338: 


■ 503518 


.503654 


136 


3 "9 


.504471 


.504607 


.504743 


.504878 


.505014 


'36 


JIE 


_L°5i^ 


.505963 


-506C99 


.506134 


_jo637o 


_L3« 


311 


i.;o7i8i 


2.5o7;if 


:.5'-^745 ' 


=,50758? 


1507711 


'35 




.508530 


■5086(4 


■50S799 


.508933 


.509066 


135 


325 


.505874 


.5ioc:oS 


.5io'43 


.510277 


.510411 


'34 


314 


;ii2i5 


.J11348 


.511481 


.511616 


.511750 


1 34 


315 


.5125S1 


.512684 


.S.1S18 


.511951 


.5-3084 


133 


3itf 


.51J8S3 


.V14016 


.514149 


.514282 


.514415 


■33 


3*7 


.515111 


■515344 


.51547* 


.!i5<o9l .515741 


133 
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1 


a 


1 


4 


Diff 


318 


i7."s8^ 


X.SJ6006 


1.5161 39 


1.S16171 


1.516403 


i)> 


339 


.5»7'9* 


,517318 


■.!i74«o 


■JI7591 


.5 177*4 


131 


IS", 


.51S5M 


.5iS«ti 


,518777 


.51890V 


.5.9040 


■3' 


3JI 


P98»8 


.519959 


.51O0S9 


-Siotii 


-510351 


IJ' 


31= 


■ s^.ne 


.511169 
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.855513 


.855580 


.855640 


■ 85570. 


.855761 






718 


.85«i24 


.856185 


.856145 


.8^6306 


.856366 


6c 




-Zi9 
7*0 


^M7^ 


.85678(, 


856850 


.856910 


.856970 


ft 




»8s7333 


1-857393 


1857453 


1857513 


1.857574 


60 




721 


■85793 S 


■857995 


.858056 


.858116 


.8sS,7S 


66 




721 


.858537 


■858597 


.858657 


.85871 S 


.858778 


60 




71J 


.855138 


■ 859.98 


.859158 


.85931." 


.859378 


60 




7H 


■859739 


.85979S 


.859S58 


.859918 


.8 5 99 78 


60 




715 


M022S 


.860398 


.8604^8 


■860^18 


.860578 


6£ 




726 


1.S6093-, 


i.86o99( 


2.86[o56 


1.8611 1 (! 


1.86,176 


60 




727 


.86,534 


.86104 


.86.654 


.861714 


.86.773 


6c 




718 


.862131 


.S61191 


.B61151 


.8613 ro 


.861370 


6c 




739 


.8«2717 


.861787 


.861847 


.861906 


.861966 


6 




730 


■863313 


.863382 


.86344= 


.863501 


.86355. 


!S 




Jll 


■sgjgn 


.863977 


.864036 


.864o9t 


.864.55 


—IS 




7Ji 


1.864511 


1.864S7C 


1.864630 


1,364689 


1.864748 


ss 




7n 


.865104 


.865 «6j 


.865111 


865181 


.86534' 


59 




734 


.961696 


■865755 


.865814 


,86587 s 


.865933 


5S 




735 


.8661S7 


.866346 


.866405 


,866465 


.866514 


5 




73« 


.866878 


.866937 


.86699? 


.867055 


.8671,4 


5 




737 


.867467 


.867516 


.867585 


.867644 


■867703 


5 




^8 
739 


.SfiBo^t 
1868644 


.868,15 

1,868703 


.868174 
J.868761 


J_6Bi33 


.868191 


_S 




1-8688 11 


1.868879 


J 




740 


.869131 


.869390 


.869349 


869408 


.869466 


5 




74' 


.86s8>8 


.869877 


.869935 


869994 


.870053 


5 




7+2 


^870404 


.870461 


.8 0511 


.870579 


.870638 


5 




743 


.87C98S 


■871047 


.8711015 


.87ti64 


.87.113 


5 




744 


-871573 


.871631 


.871690 


.871748 


.87180S 


5 




74S ■87afS« .87iiij| .871173' .SjiJJt' .871389 


5 





trom'i to loooo, 




.....Cooslc 







from 


I (O lOQQO. 






"5 

749 
7SQ 

"75= 
7SJ 
J» 
7S5 
7;« 

JH 
7!« 
7iS 
760 
7«. 
,6, 
76! 


1.875030 

.873<Si. 
■ 874151 

■874771 
-87flS' 

J7SS19 
1.875506 
.87708} 
•3 77*59 
8781J4 
.878805 
329313 
1.879956 
.880 J jS 
.881099 
.88167c 
.88zi4C 
.88180s 


6 


7 


8 


9 


1).* 


.873088 

.87)«9 

.874150 
.87483° 
.8 7 5409 
.87S9B7 

,875564 
■877H' 
■877717 
.878191 
.878666 
J 7944° 
.880013 
.880585 
.8811J6 
.88.717 
8S1197 
■S81S66 
.883434 
-884001 
-8!i4569 
.885135 
.885700 
.886165 
.886S19 
.887391 
■8^795 < 
.S885.6 
.889077 
.889638 
■890197 


1.873.46 
■8737^7 
.874308 
.874887 
■875461^ 
876044 


1-87310, 
■B73785 
874360 
.87494' 
.875514 
.876(01 

1-876680 
877156 
-877831 
-87''4o7 
.8789S. 
■879^X^ 


i.!i7i^i6i 
-873843 
.8 ,-4414 
.87500^ 
■875581 
876.60 


58 
58 
58 
S8 
S8 


1.876611 
,877:98 
■877774- 
■87834? 
.8;8yii 
J 7949 7 
1 880070 
880641 
.881113 
.88,784 
881354 
.881913 


J.S76737 
■8773'4 
.877^89 
.87 M4 
■8790 J!: 
879611 

i.83.i«, 
■ 880756 
.88.318 
.88ift9g 
■881468 
.88^026 


S8. 
SK 

5S 
57 

57 
5'/ 


i-88oii: 
.SS0699 
■88117^ 
■ 881 Ui 
.88141 ■ 
.8819S0 


57 
57 
57. 
57. 
57 
57 


7«4 
7S! 
7« 
7«7 
7«l 

-'is 

77° 
77' 
771 
77! 
774 
77S 
-77« 
777 
77» 
J 79 
7!o 
7«i 

;^: 


1883 J 77 
■8839*' 
.884J.S 
.88S078 
.885*44 
.886109 

1886773 
.887336 
.887898 
.8SMu 

.8890U 
.8S958Z 

.890141 


1.88349, 

.884059 
88461 « 

.885.9. 
■885757 
.88631, 


1.883548 
.884..! 

.884(581 
885148 

8B637f 
1.886941 

887505 
.88B06: 
.ES8619 

88919c 

88975c 


1.S83605 
.88417= 
8S+73& 
-88.305 
■ 885870 
J8S4i4 
3.IB6998 
.88756, 
881, 1, 
.88S6hs 
.8 89146 
.88flgo6 
_£_9o3Ss 
1.890914 
.89148- 
.891059 
.891595 
.893,^1 
.893706 
■S9416J 


57 
57 
57 
S7 
57 
56 

5« 

56 
5« 
5« 
56 

56 
>6 

56 
St 

s^. 

■ 5<i 
. *5 


1886881 
.88744^ 
.888011 
.888573 
-88913; 
.889694 
.890153 


1,890700 
891119 
.8918 K 
■891373 
■891919 
■893484 
.894039 


1.8907JS 
8913.4 
891871 
.89141* 
.891985 
.S93 54° 
.894094 


1.890811 
■89.37^ 
.89191; 
.89,^8^ 
89304' 
.89359 s 
.894KO 


l.S' 9086k 
.89.41^ 
.891983 
.89154= 
893096 
89j6j, 
.894195 







A Tabic of LoRarithmi 






tiMm 





I > 1 J 


. 4 


Dili. 


584 
78s 

^t6 

;37 
788 

Jl? 

■19° 
791 
791 
?93 
754. 


'Si" 

.89U*i 
-895975 
.896s 16 

.897077 

>.897fir 
.898.76 
.89871J 
.899173 
.8998.0 
.900367 


2.89437, 
.894915 

.895478 
.896030 
.896(81 

.897131 
1-897682 
.89813 • 
.898780 
.899318 
.899^(75 
.900411 


J.«94427 
.894980 
■895533 
.89*1085 
.896636 
JJ7i»7 
1.897737 
.898186 
.89883 s 
.899383 
.899930 
-900476' 


2.89448= 
.895036 

.B9SSS8 
.896140 
.896691 

.897141 


1.894538 
.895091 
.895643 
.896195 

.896747 
■«97i97 
1-897847 
.898396 
.898944 
.899491 
.900039 
-900586 


SJ 
JS 
51 
5! 
51 
_I5 
SS 
5? 

Si 

5J 

?! 


1.897791 
.898341 
.89889c 
.899437 
■899985 
.900531 


79« 

799 
800 
801 

8oi 
803 
804 
80s 
8a6 
807 


1.90091^ 
.9014J8 
.901003 
.901547 
.903090 
.903632 


2.900968 
.901513 

.902057 
.902601 
.903144 
.903687 


1.901011 
.901567 
-9021 11 
.901655 
.903198 
.903741 


1.901077 
.9s 1 621 
.901166 
.901710 
.903153 
.903795 


1.90113, 
.901676 
.903210 
-902764 
■903307 
■903849 

1.904391 
.90,931 
.905471 
.906011 

.906; JO 
.907089 




1.9O4I74-1.90411B 
.9047,5! .904770 
■905256; 905310 
■9°s:96\ -905850 
.906335 .906389 
.006871 .906017 


i9°4i83 
.904824 
■9053*54 
.90^904 
.906443 
.90698 i 

2.9075,9 
.908056 
.908591 
.9091*8 
.909663 
.910197 

_.9io_7J2 

29(1164 
91 1797 
.9 r 23 28 
-911859 
.913390 
.913910 
.914449 


1-904337 
.904878 
.90S4it 
.905958 
.90649; 
..■S£7PX'* 

1.907573 
.908109 
.908646 
,909181 
.909716 
.91015, 
.?io7S4 

1.911317 
.911850 
.911381 
.911911 
.91344; 
.913973 
.914501 


H 
11 

54 

54 

5+ 


8oa'2.9o74ii:iS°74'5s 

809] S0794S .908001 
aio' .908481: -908139 

811 .Sogoil\ .909074 
811 .909!5« .9°96o9 
8H .9100S0, .910144 

814 .9(0614 .9Tofij8 
ais'j9i"S8i.9ii3i' 
8iffl .911690 -911743 

817 .911131 -giii;! 

818: -91175J -912806 
8j:9, -913184 9>3337 
821?' .913814 -913867 
811' -9'4343 ■9i435'5 


2.907616 
.90S 163 
.90S699 
-909135 
.9.9770 
.91^304 

191137' 
.911903 

■9'i435 
911966 
.913496 
■9140*6 
■91455! 


54 
54 
54 
53 
5) 
53 
S3 

l\ 

S3 
SI 
SJ 
S3 

SJ 










i 











from 


I to lOOOO, 






Nm s 1 


6 


7 , 

1894704 
.89S1S7 
.895809 
.896jtf, 
.896911 
■897481 

1^8980 1 J 
.898561 
.899109 
.8»9«5'5 
.900103 
-900749 

1.901595 
.901840 
.90*384 
.901917 
.90347c 
.90401; 


8 


9 


DW 


-«I 
785 
787 
788 
78s 
79= 
791 
79» 
793 
794 

J9« 
797 
791 
799 
8oo 
8o, 
Soi 
l„, 

^:; 

8o6 
807 
808 
So; 
Sic 
811 
ill 
S.J 
S14 


1.194593 
.89s 14^ 
.895695 
.896111 

■897 ;n 


.894648 

.89510, 
-895754 
.896306 

.896857 
-897407 


1.894759 
■89!3ii 
.895864 
.8964,6 
.896967 
.897J17 

1.898067 
.898615 
.899164 
.8997,1 
.900158 
.900804 

1.9=1349 
.901894 
■901438 
.901981 
.903^14 
.904066 


■894814 
.895 J67 
-89*919 
.89647. 

.8970:1 
•8Sit7i7i 


51 
5! 
5! 
55 
5! 


a-e975»i 

.S98451 
-898959 

.859547 
.900094 

.9006^0 
i.901186 
.901731 
■90ii7! 
.901818 
.9oii6i 
.901903 


,897957 
.898506 
.899054 
.899601 

.900149 


.898111 
.8986; c 
.8991 1* 
.899766 

.9*03,1 
.900858 


55 
55 
55 
5S 
55 


.901140 
.901785 
.901319 

.901I73 
.903416 
.903958 


.901404 
■901948 
.901491 
.903036 

.903578 


5S 
54 

5.i 

5-! 


1,904445 
.90+98^ 
.905Sitf 
.906065 
.90660^ 
.907 14» 


.904499 
.90504° 
.9o5S»c 
.906119 
.906658 
907196 


i.904in 
.90509^ 
.905634 
.906173 
.906713 
.90715c 


1.904607 
.905148 
.905688 
.9061:7 

.906766 
^0730^ 


.904661 

.9051OJ 
.905741 
.906181 
.906810 
_^735_8 
.907895 
.Jicii43i 
.908967 
-909)02 
.910037 
.910571 


5^ 

S- 
5^ 

5' 


1 9076S0 
.9081,; 
90675 J 
.909185 
.909813 
.910358 
.910891 


■907734 

.908170 
.90880; 
-909341 
.90987; 
-910411 
■9I09J4 


1.907787 
.908324 
.908860 
.909395 
.909930 
.910464 
.9 1099" 


1.90784. 
.908378 
.908914 
909449 
.909984 
.9io5ih 


5' 

!■ 
5- 


81s 

8ie 
817 
SiB 

811 


i.911414 
.91 1956 
.911488 
.913019 

■9ijr49i 
-914079; 

.914608 


■911477 
.911009 
.911541 
.913071 
913601 
.914131 
.914660 


1.911530 
^111063 

.911594 
.913115 

.914184 
.914713 


1.91 isi4 
.911116 

.91 =647 
.913178 

■914137 
.9i47« 


911637 
.9.116B 
.9117*0 
.913131 
■913761 
.914190 
.914819 


5- 

5: 
5; 

s; 
5; 
5. 



A .aDic o(,La(iJri[hnis, ] 


Niin 
811 

III 

8., 

816 
8-.; 
8:! 
8.5 
»io 
8). 
Sj. 
«JJ 
8» 
8!! 
3)6 
8)7 
8j8 

JiS 
84. 
«»i 
8,. 
843 
844 

i« 

S47 
S48 

849 

Sso 


1 . 


1 914977 

.9i6»;j 
.916559 
■9I7081 
917610 


1.915030 
.9'55i8 
.916085 
.916611 
.917138 
.9i7«63 


^4- _ 

1.915083 
■915611 
916138 
■916664 
■9 17 '9° 
■917715 


Djff 

53 

53 
S3 
53 
53 
_!' 
SI 
SI 

Jl 

51 
5» 


.p, 5400 
.9 r spa 7 

.917JDJ 


1 914915 
■9IS4S3 
.91J980 

■9'703} 
9'7S58 


.918554! .918607 
.919=78! .9'9i3=* 
.9i9<Soi| 9'9fin 

-Sioiij! .910175 


19181JJ 
.918659 
■9'P'83 
.9.9705 
910118 
910749 


1.91 8 18S 
9,8711 
■9'9S35 
■9'97f8 
.910180 
.910801 


i^9i8i4o 
■918764 
.919187 
.919810 
.910331 
.910853 


.911106 

.S22711 
.913144 

.9i37<5i 

!-.>-. 4179, 
.524796 
.9:5313 
.^=5818 
916341 

.9i'-8^7 


1.9111 '8 
■9*'738 
.911158 

.9:1777 
.913196 

..:9138h 
1914331 
.914848 
.915364 
■915879 
■916394 
.916908 
1.917^1: 
.91T9H 
.51S447 
.918959 
.919470 
.919981 
■93049' 

1.93 [OOC 
531509 
■93101: 
.931514 
9330J 
■93 3 558 
.934044 


1.91.170 
.911790 
.91131c 
.911819 
.913 J4S 
913865 

1.914383 
-91489s 
.91541s 
.91593 1 
,91644 ■ 
■91695? 


191IJ11 
.911841 
.91136: 
.91188. 

,913399 
.9J39'7 


191' 374 
.91.894 
91 i4'4 
■911933 
■91345' 
■91396s 


51 
5* 
SI 
Ji 
51 
51 


1 91+434 
.91495 1 
.915467 
.915981 

.916497 
■9170IL 

1.917SI4 

.918037 

918549 
919061 

■9=9571 
■930.-8; 
.93059* 


1 914486 

.915001 
■9i5Sr8 
.916034 
■916548 

1.917576 
.91B088 
.918601 
.939"a 
.91561J 
.930134 
■930643 


5- 
5^ 

SI 
5« 

51 

SI 
SI 
51 
SI 
51 
SI 


1-917370 
.9178S3 
.91S396 
.9189C8 
•9194 '5 
.919931 
.930440 

1.930949 
.93 '458 
.91196* 

■■931+74 
,9 J 1981 
.933487 
■933993 


1.917473 
.9»798' 
.9184^8 
■939011 
■91951* 
.93003^ 


S54 

8S5 

I 857 

. 858 

3S9 


1.93105 
.93ir6c 

931068 
9315-7) 
-933081 
933*88 
.934094 


1.931102 

.9311,9 
.931616 
.933133 
.933639 
■914,' 45 


193 "S3 
■93>6tf| 
.93116? 
.931677 
933i«r 
.93365(0 
.034195 


S> 
5' 
SI 
S( 
!l 
S' 
S« 



ftf>m r to loooo. 



Num- 


5 J 


^ 1 


7 


s 


.9..-I 


->i^' 


s.=; 


.9iTn<^3.9i5i89^ 


-91514' 


.9151941.915347 




8jj .S'is664 .9'J7'^ 


■9"57'59 


.915811 .915874 




8j+ .9i«i91 ■9'<5:45| 


.p^eis'' 


.916149 .9'640' 




87;, -piS?!? 


.916770 


.9168,11 


,916875 .916917 




8;6 .91714s 


.917195 


.917348 


•9'74°° ■9'7453 




S17 


.9i77e8 


,9.7810 


.9'7873 


.917915 -917978 


-^ 


8:8 


.318191 


1918345 


1.91339- 


i-9i84S02,m8soi 


B19 


.91BB16 


.918S69 


.918911 


.918973 .919016 




Sjo 


.919340 


.919391 


,919444 


.919496 .919549 




Bji 


.9J98'5* 


.919914 


,919967 


.9ieDr9-.9ioo7i 




831 


.910384 


.910436 


.9104S9 


.910541 .910593 




833 


.970^06' -9109^9 


, JJiio'o 


911061 ,911114 




834 


1.9114161,911478 


1,911530 


1.911581 1.911634 




83s 


9ii94'5l -911998 


,9iio<c 


911101 .911154 




I36 


.9ii4«fi 


.911518 


.911570 


.5-1611 .911674 




8]7 


-91198; 


.913=37 


.9)3°8S 


,913140 .91J191 




8)S 


-91JS03 


■913SSS 


.9i}(5<=7 


913^58 .913710 




.859 


.914031 


.0140711 -9141141 


,934176 .914118 




840 


i-9i4Sj8a924589ii.9i4«4i 


1 9l4S9j'i.9i4744 




841 


.915054! .91S106 


,915157 


.915109 .915160 




841 


-91SS70, .91561' 


.915675 


.9tS7;4 .915776 




8+3 


.9160851 .91S137 


,916188 


.916139 .916191 




844 


.9i56oo' gitfdsi 


,915701 


-9167 S4 


.916805 




845 


.917114' ■9i7i«S 


J>12?:i^ 


917168 


,917319 


jt 


S+rt 


1 917617 i.9i7'^78 


191773'^ 


1,917781 


1917831 


Jl 


847 


.918140' .91819 


,918141 


.918193 


.918345 




848 


.9186^1 -91B70 


.918754 


.91S805 


91835^ 




849 


■9191*3 ;9i9iH 


.9i9i6f 


■919517 


.919368 




8S= 


.919674 .91971 


■91977'' 


.919817 


,919878 




SSi 


■S30'85i .93013 


.95018 


■930338 


■930389 




8<i 


^306941 .93074 


-93079'' 
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.96403 



Secant. 



;386 10.98076^51 
■ 399 '09795*5' 

.001413 

.00143,6 



2i±i? 






□OJ479 
001493 



=1507 



^+81799,9971719.051008 

:6|9 0494009.99715719.051144 

15051519.997141^.053177 

osi63?99973i8b 054407 



[0.961684 
10960515 
10,959349' 
10.958 1 S7 
10957017. 
u^S55E7o 
10954716 
10.953566 
10.951418 
10,951173 
12:1 



1919.0517489,997114.^.05553 
3^&^l5? g- 997'99 9P5'^fii 



;.94899i ic 
:o.9478s{!lic 
iD,9467:3K 
■o.945J9J)k 
10.944465J1C 
10 943 H? if 

Tang., I 



300153, 
3.001148 
..001561 
3^01575 

0.001589 
0.0C1605 

0.001631 
000164: 
o.co765i 
0.00:673 

o COI687 

00017 
H71S 



.°°i74- 
1758 



1-97 8 3 lis 'I 
10.977175 i: 

:o9747?7!) 
[0 97jfiiJH 
10971453 fi 
10,971:5^?: 
io.97''oSi!i 
io.9eS9iHi 
10.96774] f 
>o.966i'!S\' 
10-9^541; 1: 
10.964^9 '■* 
10,96310^^! 
io,p6i9i;f 

10.95851, <■ 
1055737? 1' 
io.in6ij!l! 
io.9sS""i' 
.o.9Si?:4i: 

I0.95'7:ii 
iO.9^0S9i I' 

.0,94948' i: 

ro.94B3<!l i' 
10,947=!' 'I 



83 Di£r:cs. 



Tangentt and Secants. 



6 DegntJ. 



|0|9.o5j8y9 
r J.054566 

13 

?-0S93«7 

9.060450 

)7 J.offij-j: 



l'«?.o7i24i 
WJ.07J3O! 



189.073366 s.9969;(49.o764] 
W!>_074424 39^9,9 



[09 075480 
!f J.07653, 



JOS6659 

J778. 
.0J89C 
P.os'7i72[9.9t)7i56|9.o6ooi6 
9-o5ii3' 

9.6633+8 

.,- - ■o<544S3 

!* B.o6a635J 3i'97o83l9.o65js6 
19 ?.og37a3 <i.997o6i^.a666$ i 



9-991*99 

9-991 

9.99717019, 
99^)71569 
' ? 997^4' | 9 
9-597J : 
9.99711 
9.997098 9.oi 



** 9 0S4806 ?.997on 90(5775 



*i ».o«696: 



i7 J-o8j797 



T«ng. 



9,997039 9.068846 
9.997014 9o6'9938 
Io365-99?o°99°7roi7 
a '^9 107 S99^994 i 9.P7 : 
»5|907oi76 9.99'59799 °7J'97 



9,9969649-074278 
9.9g6949.9.0753j<S': 



Secant. 



.939984 
-9388 7° 

■9377^ 
,93665:3 
■9iJ547 
■934444, 
■ 9333 .4.5 
■93 "48 
1153 



"p.077583 9-99<'874 

I3»07863i 9,996818 

^^9^76199^*813 g,o8iS;» 1 

9,083891 1 

9 cB+947 ] 

9.0S60 O J 

8705-^ ■ 



9996797 



!i,o8i83j'9, 
9-o84864,'9,99<5765 
9^08589^^.9^675. 
I" Sine. 



99969o4[9-o78';76l 

96441 

g.0807101 

9.0817751 



o.OoiBoi 
o,ooj8i5 
0.00183, 
0,0028+4 
o_^;B!9 
0.001873 

O.00lSf 



[□,946141 

10.9+50341: 
r 0.9439 19 ^' 
1^9418382 
ro 9417:5 ^6 
10,9+0633 I 
10,9395+0 I 
10938++? I 
10,937361 
10.936176 !_ 



,918973/' 
917887!^ 



101946^; 
101961 1 
)oi976i 



.91680; 

9^$n-. 

.914644 1 : 
,9135681= 

^134! o'l: 
.9114*4" 
.91035*5 " 
.919190 1 < 
.918117" 

72671 
,9150531, 
) 11950 



003066 



5.003111 
1,003116 
1.C03141 

3,003171 
3.003187 
=.003103 



9. :18809s [0911901 1' 
9,08914410,910856'' 



0'93.5i94]i' 
0.9341-1 
0,93303s I 
0.93196+1 
o93"893 V 
0.929814 I 
0.9=8758 ' 
0.917694 13 
C.93663+ I- 
°;9^5i76 L 
o.9i+(: 
0.913+67 ' 
10.911+17 ■ 
,o,9ii3£9p 
10.910714 J 

[0,919:2 1 ; 

io.9i8f,^i ' 
io.9i7i' 3 - 

[0.915136 
1^0.9/4105 _ 
Secant. 



83 fi^'.-«. 
K 





A Ta'le of Artificial S:nM, 




)*7 Dcptet, 




f 


Sine. 




Twig. 




Sccsnt. 






^ 


0.08 5S9+ 


5-996751 


(,.039144 


logioSifi 


^7^ J 14s 


10.91410S 


\ 


I'^.aWjii 


3.9967 3 5 


9.090 J 57 


10,9098.3 




00316s 


i09'3"?ai 


■t 


10.037947 


;i. 9967 10 


9.091128 


10.908772 




003 iSo 


10.91205] 


s 


3908897= 


9-996704 


9.091156 


10.907734, 


10 


003296 


10.91103^ 


7 


4 


>o89990 


9-9966£8 
9.99667; 


?o93,3°i 
1J.09433S 


10906698 
10905654. 


'7; 


003327 


lOJlOOK 


6 


,- 


9.0910C9 


10908991 




g 


J 091024 


9.99M5-, 


3.095367 




904633 


10 


o°3 J43 


loj^o7^ji 


4 


7 


j,o9)oJ7 


^-9956+f 


9o9<S39'5 


10 


903634 


10 


OOJ359 


10.90696! 


J 


i 


^.09404; 


3.996615 


J.097402 




902578 




0=3375 




S°S9ii 




o'y 09(056 


999S61C 


is?h*^ 


10 


9?iSi4 


10 


00JJ9O 


10 


9049+, 




;oL-,J96oSl 


; 996^-94 


9.0S946S 


]"o 


9005)2 


10 


003406 


10 


903938 




i 1 iJ,c97o5t 


;. 996578 


9. 10048 7 


10 


899513 




003411 


10 


90193! 


! 


[15.098066 


ii.99a56i 


9.101504 




8934y( 




003438 




9oi?3H 


! 


i3R).o99o65 


?.996 54fi 


9.1015'!, 


10 


897+8. 


10 


003454 


(O 


900935 


7 


(^l.j.rooofi: 


p 9965 14 


9_12iJV 
9,10454; 


'S- 


896466 
895+58 


~ 


003470 
003486 


10 


8SW!S 


5 


(&9- 101048 


10 


m»^ 


ii 


i, 3954980.105550 
9996481^.106556 
9.99<!+6s[9.io7si9 


10 


89+450 


10 


003502 


10 


897951 




IC 


893444 


10 


003518 


10 


896163 


; 


1391040JS 
^9^Soio 
r?9. 105992 


Id 


891++J 


10 


='^3534 


10 


89S97! 


■-' 


9.99S 4S9'o8<5, 




89 p 440 




00355, 




394990 




P-99«4J3'9'°9Si^io 

9-99«4'7'9-i'oi5«'|io 
j.9964to9.iiisSi 10 
5-99<53349-"iHl|io 


390+41 


i7 


00356, 


~ 


e?40o8 


iip,iof97j 


8S9444 




003583 




8930:7.!', 


'i5i?9^£.i 


8834+9 




00,60c 


10 


89104 jli^ 


8874S7 




ooj^i6io 


891073!;. 
8900^34 


5.996;rt89.n3n3io 


8S6467 


'S. 


0.36^210 


Mt'J'oB73 


j.S963;i9.M45ii'io 


885479 


10 


-003649 


■ 


3Ssii7|i: 


«6^.MI84. 


999<5jj;9-"5So7io 


S 8449 3 


iO 


003^65 


10 


S!8(58|;+ 


S7&.1 1180s 


^.996}, 3.9.116491 ro 


8! 3509 




00J6S2 




887iSi|iil 


:S:9-«3">74 


?-99<S3o=.?-i'7-t7iio 


881528 


10 


003693 


10 


886iie!ii; 


=9 9-1 1473: 


9.99^^18; 91 '8451 to 


S81S4S 




003715 


io 88S163IJI: 


io|jj.(i?tf9S 


9 99'5i''99"94'9io88o*7' 


(O 


ooj7,j 


1088430= 


i 


-Sine. (. 1 TariR. * 


i 


-ctnr. 


J 


81 Otrm. 


t 



Tant;enti and Secant*. 



7 Dfgrte/. 



iis69i 



, 111417 

;7»-iia3-5 



.,_,. 9996l6f 

< 66^6 9.996 i^_. 

|».99«a3f 

9.996101 

399615 



338t ?s»9iSi!4?- 



to|9.tisi87 
HS125 

*j|i'-'279»; — 

44+jr£8ga5 9^1961 



[307* 



+7k> 131700939558 



91363 



.999185. 



ijf037 



}]99^ 

9.99tfo8; 
9 99<So6( 
9.9^60^9 



S?fi9 



9 995963 . 

,9995918 
T 9-995911 , 
1 99958949 



9- SB* 



j.t39944-'9 995Bi3- 
M40810J9 995808 9. 
S»'4i7!4^99S7S8 
9.i4-»655l9.si9577r 
[+]SJS9_g217!i 
i Sine. 



T-ng." 



[23317 
[14184 I 

!S514! " 

■i7<7> 

p.riSiji 

9D»7 

9-I30P4 

110594 

'319+4 

li^ 

tjj839 
'34783 
I3S716 
■t}6666 

■ 1 37601 
"^854: 
.139476 
J 4.0409 
141 J4< 
9-_' 4llS9 
431*6 



14504^ 
9.1 4596 1 
9.I46S85 

ill: 



1.88057 
1.379596 
1.87861 
1.87765 

l766g 
■■87J716 
■8747 s 
.8737BS 
.8718 

I7'87" 
-.8709 [3 
•■869959 
I. S 69006 
!os6 
'8671 07 
'■ilfi6i6i 
'■865116 
■864574 
■'"J3333 
^8613951 

'4!« 
.SiSo;i4 
.859591 
-858660 
1171' 



Sec an t- 



r 0,00373 
1 0.003 748 
[0.00376 
1 0.003 7B: 
'O "03738 



338/; 10.87953 



j.oojS] 



1.00384^ 1087763S 
"--'10876694 

'0B7T7 ;: 



303866 
103883 



J-00 39 17 
10.003934 
0.0039s 



■0003985 
.0,004001 
0.004020 
0.0040 J 7 
ro.oo4054 



3.004114 



.8J6M04 

.■5879 

■8!495« 



io884J.__ 
rp.883344 
io^8Si3S7 
[O.8S1433 
.88p. 



;858; 



10.003900 10874813 

10.B73875 
ro.87i949 
10.871007 
"■8710 7? 
J 0.870146 
10-869119 
10868194 
10.867370 
1 08664-^9 
10,865530 
10,864611 
[0,863697 
10,861784 
10-861S7: 



4.15^10.860963 
}i7**|io.86ooj5 



r 0.^041 S^ 

ro.004i7*'| .. 

r0.oO4ij4'io 859150 

■8;4034' 10.0041 1 2110,858146 
085311510,0041^1^10.8 57344! 
0851197 I0.004i 47. lo.8<64 45 
Tang. I Secanr- 



A Table of Artificial Sinci, 




Tangenis and Sccdnts. 



8 Digrftf. 



Sine. 

,39-171^999 995^6$^ 
i3»i7"3op-H9I'4fife' 
A pi73P7opgJ5u7p. 
!?.i73S^.99JioS|9, 

,6?.! 7+74 

i;?-'7SS7 

B?.i 71541 

iS M 771 41 

109.17807 

tij.i78?t 

HM797: 

14M8I37 



Tang. 








A Table of Artificial Sinet , 




J 






9 Difr»,. 




s, 


Sin: 


9^4fi" 


T^ng. 




Secant. 








a 


9^97^^ 


10800187 


10.005381; 


10.80 J 66t, 


fo] 


I 


i>.JjiSii9 


9.99460091.^0515 


( 0.79947 1 


10.005400 


10.804876 


M 




9 'Si9J5 


9.9945809.101345 


(0-798tff5 


10.005410 


1 0.80407; 


iK 




3 


5 iy67iS> 


9 99*S:M9.io5i59 
9.994140^103321 
9.9945199.10J7M1 


10797841 


J0.00J440 


IO.80J18' 


;7 




_4 


9^7i£i 
?..98jei 


.o.797«? 
10.79(7117 


10.005410 


10.801485 


fS 

= s 






■ 0005481 


io.8oii$9S 




6 


91590?' 


9.994499;9 10+S9' 


10-79540810.005501 


.o.Soojay 


>4 




7 


9.ip987S 


9-934+7? 9- ioS4°° 


10.794600'jooossii 


10.800111 


a 




» 


> looSdfi 


S'994459'9-io6io7 


io.7y3793'J''-°°5S+i 


10.799334 


51 




9 


9.iot4ji 


?99+4'8yj078;6 


(□.79:987'io. 005^65 


10,798 t+g 


ji 




ro 


9 10 J 2 34 


io,79ii8j'to.oo;;83 


10.797765 


!0 




[I 


9.103017 


9-9943 S7 


3 30S619 


10 ;9i]8)Jio.oo56oi 


10.796983 


*9l 


[3 


9.103797 


9.994.377 


j>.io94io 


10.79058010.005613 


.0.79610J 


ts! 


M 


9-104577 


9 9943 J 7 


9,110110 
9.H1018 
S.111815 


io.7«978o|fo.ooj643 


10-79S413 


t7|' 




9.106131 


99943 jti 
9.994J16 


10.788982 
10.739185 


10.00566.) 


10.79464; 


ii 


r5 


10.005684 


10,793861, 


*^\ 


ifi 


9.106906 


9.994195 


9. SI 16 n 


io.787j89'io 005705 


' 0793094 


*■*! 


17 


9 10767s 


9994174 


3.lfj42S 


10. ;8ds9s. 10.00571; 


io.79i3ic 


a' 


i8 


9.108451 


9 99+154 


,1.114196 


io.78;8oii]o.oo574(: 


io.;9iS4.6 


+1 


!5 


9J^92^ 


9 9941 j; 


9i'+9S9 


10.785011 10,00570; 


'0.790778 




10 


9.109991 


9994111 


91 'J 779 


io.7a4:,ioSo 005786 


iO 79000S 


p; 




9.1107S0 
S.111S16 
3.111191 


9-93+1 ?i 


S.iifljSa 


io.78j43i'io.ooi!ot 


10789140 


39 


11 


9.994'?' 


9.i>73S'5 


10 781544''° oO)Si<,- 


10.788474 


ja, 


SJ 


9 994'5o:9-»'8i4i 


.0.7818,8 lo.oosSsc 


10.787709 


17i 


=4 


9^3 o£f 
9i.]S"« 


J-994H9'9.i'S9i<' 
9 99+ios'9.U97io 


lo.78.674'lo,oo587i 


10,786945 


;fi' 


;j 


078019010.00589. 


io.78fii8j 


r; 


ifl 


9-"+!7E 


9.99408 7'9 110+91 


10 779508 10.00591; 


.0.78541" 


i-» 


17 


9 1.53J' 


9.9y4o66'9.iiii7i 


io.77S7i8!io.cos9J., 


10.7846151 




iS 


;.ai6os7 


S994o+!|9-iiiosi 


10.77794810-00595 


-0783903 


p' 


19 


9.1 f 68 54 


!i.99+oi+>iii3}- 


io.777'7o|'0.oo597( 


.0.783146 


^^1 


3E;?:iI.7«H^ 


sL2y+::£i,2:i»i^ 


io.77639''fo.coc9p. 


ro.,Si39. 


;a| 


1 


sine. 1 


fang. I 1 iccant. 


=i 


So Pf^wf. 


s 





Tan gents and Sccanci. 

9 Dt£rttt. 



118363 
1IJ.11S 



113606 

I' ).iiso93 
ii 9.12583 
1" ). 116571^ 
Up. 11731. 
Hp.i 1804.1 



('S?.ii95 



.99401 
9 9P398IP. 

S93939 

9;9939i8 
9.993896 
3-993 " 

9-99585^ 
M9383: 

?-S^j8l; 

9-993 7 89{9- 

.993768 »■ 

99]746|9- 

3'4J9373 

5:99i7?J 

1.953681 

993«= 

.99363* 

99361 



Tang. 

1438; 
159:9 

17471 
iS=39 

^9773 
5 "^3 9 
3.308 
J1065 



8784 ?- 



'?.J ?: 



Ji?- 



W J*3i7i4J9 j>g . 359 4 »£3! 

;'J9-'3i444J9-99?57sJ9- 

'i?99;SJ. 

9.993 jil 

?993Jo« 

9 9-99348 ^ 



135816 

L335S(1 

11245 

35103 I 

■358591 

;366i, 



19.13317: 

iiM3:-. 

9i]+6: 

!a|2i>5i+? 

-136073 



13389/9.9 
' 5?9: 



i39*5i: 
i4.o;7i 



).i4ia 



. 9-993 46: 

?=3o795p,995^4c|.J. 

»^375i5iJ 993418 

9 £93396 

■993374 

£9311 

Sine. 



.i38i3< 
=38953 

:i3967o 



i456j 
H3 3J* 

5.144097 
4483s 

9.I4SS7S 



.776393 
.775618 
■77+844 

77330= 

.775559 
77176: 
.77099; 
770116 
^^76946. 
.768698 
767935 
■76717-t 
7664,4 

o 7656 55 
3.764897 
■J 7641 41 
07S3386 
c.7(fi6,. 

0.761118 
0.760J7& 
0.7596=1 
0.75888. 

0.757391 
^.-.756646 
o75<So: 

0.75516, 

0.7 '44^1 



Secant. 

=■005957 10.781391 
3-ootfoi8 io.78i63e 
3.006040 1 o.ySpeS.] 
3.006061 10,78*3131 
3^oo_6D8_a 10J7 93 8 j 
3.006103 10.77863] 
5-006115^10.777885 
.0.006146^10.777139 
'0-00616810.77639^ 
10.00618 9 iQ 7 756tc 
10.DD611110.774908 
'-006131 10.774167 
).owSi54!io.7734i7 
1.00617510.771689 
^00 6197 10 77 1 951 
).oc63i9|io.77tue 
>.oo63 4010.77048 J 
1.0063 iJi'i 0.76974s 
>.oo6334'io.7iS9oi6 
>.oo64c6'ie.768JS; 

>.oc64i3JT^7€7J5C 
=.00(5450 10,76681? 
!.cce47i i-.76i5ici 
>.oo649;J I i. , 7 65 3 7 ; 
^otf5^J_6t^7545_Si 
.o.oo(!53SJio-7C3Sn 
10,006560110.76310'. 
>,ooSjSiiio.76i4S5 
J.oo66o4|'ii,7£i7(;j 
J.oe6626 10.761047 
1 0.00 6646 :1 0.7 6 03 jn 



- A Table of Artificial Sinw, 

lo Dignei. 



I Sin«^ 



Tang. 



o»i39^7o,9SiSinSi9.»4'53i9 i 
I ■g. J40 jB 6 9.99 3 3 iS^, 1+705 7 
a^M' ioi;!>-993307,9.i47794 
9,9-H'8'*9-99Ji8Vs.i48jju 
4b- H'5^ Op- 9931^1 9-^49164 
5)9 :i4Ji37 9-99J 1409.149998 
69 »4394M'99Jii79»S073i 
7|9 I44'i5<5 9-993 '95 9.11 14S1 



8S.i4S'6: 



9-M77i9-993'i79.:iS3M 
» 147478 9'993 1049-3543 '4 
9-993oSi,9.is5ioo 
3 9.J4S883J9910S9S 255814 

9993'"3 9*i57ifi9 



4 i> H9^t 



5018a 
619-150981 S 995990 



?993'7a'9.7S3 
y:92ii±a9.Jsa9i 



151«7^ 

■253373 
i9?:i5Jo^ 
10 J. 153761 
iips544S3 

.155'44 



llSli 



2 5 

!(5 9.157898 
585 

^9.n5o5; 



9.391967 
991944 
99929 



5799' 

,587.0 

■?94i8 

9. 1601 46 



9.99189!! 0.16086; 
J991875& -61578 
9-992851^161192 
9.iS>834 9.9918299.163005 
3.9_9iSo6:9_^j_7_i2 
9-99i783;9-26442f< 
i'99i759!9i6ji38 
?99i756j9.2fi5S47 
'-99i7i3!9-i««J5S 
799i6S9'9.i(57i6i 
9.99 :666 167967 
Sine. '^ 



0.75368 

0.752943 
,752lofi 
:o-75'47' 
750736 
0.7s. 
0.749170 
0.748539 
0,747809 
07470S, 



0.74635: 
0.745626 

0. 7449c c: 

0.744176 

°.7434^3 



74273 
:o.;42oi 
..741290 
1.740571 
';7.3985^ 
10.739137 
10.738,23 
.737708 
'■73*99! 
^6281 
10-735572 
734861 
io-734'S3 
0-73J44S 
0-731739 
0-73.1035 
Tang. 



.006648 

.00667 



16760 

,006783 

oo6Sof 

0681' 

685 



f873 

.006895 

06919 

.06941 
06964 
06987 

.07033 



.o()ji4S 
fi»^i7i 
i£7J94 



.007187 

,007310 
007314 



3.760330 S 
>.7i96i^! 



0.75S1S6 i 



10.756763 [. 
io-7S&'S3 !■ 
io-7JS3« C 
18.75+iS37[; 
■°'753?3« ! 



io.7S3»s y 
10-751!" 
10-751819,1 
ro.7511 " 
ro.75o 4fiV 
10.74971' [i 
10,749020,, 
_'o-7483'5t 
17056 10.747*13 [. 



ip.74^l.'l 
0.74*' 3S [i 

o.74JI*7|, 
0.74485' r 
o,.744i^' 
O.J4347: ;i 



>.74i"" t 

>-74'*'; I 

10.74073' i: 
ia74O04S || 
10^393^1 |J 
S«iw. 



Tan genti and Se cants. ' 



^ Sine. 



Ii?.afiip94 

[3 3.1(53677 
14 9.163 }51 



5,95)16*6 3,267967 
9.9916+3 
1.9S5619 
9.991596 9. 



)6 9-KS4703 

)7 5l.afi5377 
J 8 9.1 56o; 
ig 9.»lSg7a 3 



t.99 1549 ?- 
9.991 J I J|9 
9.991 S' 

9.9?i4-78 



. . »«7391 

4.1 9.i£8o6; 

ti 9-3«87J4 ?■ 

i«94< 

HI9 -17O0' 



9.17073 S 



9.993431 
9.992406I9 

.99 '3 8: 
9,991358 






+1 
.79.17: 

jgl9-i733B8 

174049 

174708 

*753<S7 
-39.1760149.99: 
I^.i7titf8: 

277337 
iup.i779j, 
! 7 1.17864. 
!8 9.179197J9. 

59?.i79948 9. 
fo 9-1 80 59; 



P-9S>5 3 
9.995387 . 
9.99316} 9. 



9-: 

99531909, 
9.99ii6fi[j 

9.9911439,: 



999306^? 



9.991947 
Sine. 



Tang. 



l6$}75 
170077 

.371475 
71178 
7^876 

a7JJ73 
742 ^9 
74964 I 
75«S8 
7^35 

.277043 

^7772 
78434 
79113 
798: 
" 1488 



1174 



858 
81541 
.83115 
.83907 
:S45S8 



85168 
8J947 
.i366i4 
1873' 
,387977 
i886y: 



■731033 
.731319 
.7)0615 
,719913 
7191 

0.718511 

0.7178 

0.717134I1 

0.716417 
■1^11. 
.715036 
■73434: 
.713649 
.711957 



0.731576 
0.730887 



10.71951 
'.71SS1 



0.71814: 
0.71745s 
0.716775 
0.716093 
'°7'f^ 



0.71473 

0.714053 

0.713375 

0.713699 

0.711033 



Tang. 



7334 

'73J7 

007381 

.007404 1 

7418 

.00745 

■0074,75 

007499], 

0075: 

q o7U<S |i 

)0757' 

'07S94|. 

.07618 

.07641 

107665 

.07689 

,007713 

=7737 

=77<S. 

"7786^1 



.7834 

'7858 

.7S8: 

.007 907 



0793 



.008039 
.008053 



0-73 93^7 3, 
3.738686 J, 
3.7380065] 
3-737317 r 
0. 736649 ^i 

=■73^973 1 

=-73Si97|i; 

3.734*13 

^•733949 1: 

J'733i77 i 

3.731605 ~ 

3.73'93S,L 

3.73 1166, J 

3.730598 ,. 

3^993j 

3.739165™ 

3-7i( ' ^., 

0.717936,3 

=■717174)15 

3.73661 3 



'■7iS9J<i( 
1.715191 < 
..714633 i 
=-713975 ' 
'■713319 i 



),73i663 , 



A Table of flnificial Sine«, 



Tang. 




1S1946S89.9913979-3I 

_ 129591 y999}U69^ 
ij|9.a9tfj39^9W3i , ^ 
i6 J-i97i*4,999Ii9J9-J 
• 7 p.i97788^9?"7o9-3 
iB ?J984n^99Ja449-3' 
15 j,299o349.psiiii8o.j 
?.i9SgiT9.99ii93 i'-3 
I Sine. I 



Tang. 

7» flyw. 



Tangent! and Secants. 



I Dtgrtti. 



f Siqt 



:i67j>. 



?-3 097^4 
U.310398 



gJM 



K ?i99tfSj>-99"9J 
U i).jooi7fi9 99J ' 

3)3015749-991 
4 i jjoiiji 9.991090 
1748 '999 lofi-i 
Si.30J3tf49-S'9ro3«?-3"JJ^ 
'9.303 ,7S999'0'' 
8g.3O4j939S90?S6 
9 j.3 05ao7 2:g.g£ggp 3. 
J.305819'9 990934 »■ 
' 9.30S+J09 990S0B ». 
*'9-307(Hi!i' 990881 9. 
+J?.307<Sso,l9-99»8S5 9- 
M Qn8i£j999o8i9 " 



».3ijfi8s 
?-3"3J7 
9.31295) 
9.313508 



+S ?3o8SS7'9-99o8o} 9- 

*j9.3ioo8cp-99o7So!' 
*^?:3io«8iP99o7M 

t?9-3iii8ji'g:99o«97 




Tang. 



J 14885 
3'Iii3 

9.3'6iS9 

31679; 

R-3 ■ 743' 



.31B064: 

J 1 8597 

9.3 193 19 

" 3"995i 



8j 

9.311479 
9.3I3 
3733 



Secaat. 



'.59153710: 

0.590891 : 
.590145 
589001 
10.58895810. 
0.^8831; 10. 
0-587573 II 
0.58703. I. 
,0.58639-111 
°-^8r753'" 



9-3H3S8 
9314983 

.. . . 9-3»55o7| 
95)O4^8'9-3i5i30| 
990431-9,316853 
99°404: 9'i-747 4 
I 



.008807 ' 
,0088331 
.«o8B59i 
008885 



.008910 r 0,6^7868 
,00893510.59715, 



008961 
>89S8 



,6844771, 
0.583841' 1 1 

0,6831051. 
0^581570 



o.58,3;3!> 
06806701 
0.6800391 
0.67940.8 1 



0.596535114 
o.5j)5oii 13 

-OO90I4 10.695407 Iq 

;o9o4i|ia59+793 w 

,59418 J ic 

0.(^3570 ij 

o.(^igj9 If 

10.591350 eg 

.'^91741 li 



.009,45 



.578778 j 

,5781491 

0.57751, , 

0,676894 1 

o 676267 ] 

0.575641 ] 

0.67J017 J 

574393 i 

6737*; ■ 

6731471 

g7i< i5' 

1 Tan-, r 



10.700341 30 
.699714 15 
.599105 ij 
0.598486 1; 



09066 I 



,009197 
.009113 



= «9 .. 
J.590516 



1931910,688107 
,00935510.587505 

.□0938J io,635go3 
,00940910.58630 
,0 39435 110.68570 
,009461 r 0.585103 
0^9488 10.684505 
.00951 J 10.SS3908 
009541 10-6833 
1956910.681715^ 
!gjg5 io 68111 
J Secanr. 



A Table of Artificial Sines, 




TangcnM and Secanw. 




A Table of Artificial Sine*, 




13 D«rw. 


? 


Sine. 




Ti«B. 




Steam. 







>3jio8) 


9.983714 


9.363364 


10.6^6631: 


10.011176J0.S47911I1S1 


, 


MS'SJ! 


9.98868^ 


9.363940 


io.6]6o6c 


,o.o.no5:.o 


"tTKft 


1 


>-3SJ'8i 


,.9SS66s 






10 




1 


9 jn7»< 


J.988656 


9.365090 


10.6349" 


10.0,136+ 






'■3J4171 


? 98860; 


9.3«'!664 












9JJ48I5 


?.i>88s78 


9366^37 


10.633763 




(0 


Ii41lllf 


6 


93JS3S8 


9-9881+8 


9.3«fi8jo 








• 




9.988 SIS 


I9.36738J 


■ 0.63161! 


10.01 14SI 




S44099|S 


k 


9-3f«44; 


9988489 


9-3S79rj 








«4mili 


c 


9.JI«98. 


9.988460 


fy 568511 


10J531476 
: 0.630908 


(OOI154D 
10.011570 


12. 


i4J0lfi; 




9-) 57 514 


9-988430 


9.3^9094 


tf4HjSi7 


I 


9.358061 


9.988401 


9-369663 


10.630337 


10.01 1599I 


,0 


i4'«4 


.1 


9J^86c; 


9988371 


kl.370131 


10.61976! 


10.0.1619 


,0 


«4M9?a 




9359141 




9-370795 








l4rfHl 


'4 


93 59^78 


9.988J11 


9^1367 
^■371933 


106-8633 
10.61S067 


ID.OII68J 


l:: 


Vi"L| 


r( 


9988181 


I0.0117IS 


»o 


S3S7Bf!i 


It 


9-i6oJKi 


9.988251 


9-37M95 






lO 


Sn=4l| 


n 


;.3fiii87 


99S811, 


9.373064 






lO 


«l>7ii| 




^.36iiii 


9988193 


9-373fi'S 


10616371 


J 0.0,1807 




6ilil! 1 


IC 


;.3«i)S6 


9.98S163 
9988133 


Ul'^'9i 


10 fii-iSoj 


IOOI1837 
10.011867 


If 


63764 , 


10 


9.3fijae9 


9'3747S6 


,0.615144 


<S37"'4 




9-3''34i: 


9.988103 


9-3753tS 


10.614681 


10.01189; 




iisni 


i: 


9-jfi3954 


9-988073 


9-37S8SI 




10.011917 


10 


61M4* 


!■> 


3.36448; 


998804; 


9-37'544J 


10.633551 


10011957 




fi3«i! 


'' 


9,}fi(oi<i 


9.988013 


937700; 
?-377563 


10.611997 
10.6114371 


,0,0,1987 


10 


63,9li 


'5 


9.3(55546 


9.987983 


10 0I1Q17 




«144(^ 




9J<5<Sf75 


9.987953 


9.37B111 


10.611877 


10.011 047 


IC 


6v,m 


iV 


3.366604 


9.987913 


9,378681 


10.61111Q 


,0.011071 




«Hli 




93«7i3i 


9.987891 


S.37yi39'ro.6i076i 


looiiioi.o 


«3jMI 


•-9 


9.36765; 


9-987S6) 




,0.0.11,8,0 




!0 


9.J6K,H. 


?.->8783. 


9-380354 ,0.6. 9646110.011. dSlio 


«,.!.; 


1 


Sine. 


Tang. 1 1 Secait. 1 


k 7« Dyimt. I 



Tai^cms and Secanti. 



ij D'g'-' 



Sine. 



14^.57^81 g.i)S77 



ra894 j_ 



1 J.3687I 
,1?. 359131 

I4'»-17' " 
15^c8o8 
l«»-37'33' 
!?S>-37i«S' 

09-37341419 

r 9-573933 9 
i9.J7445J? 
,, 9.J71.97=|9' 

4 9^7: 
1 9-37'5«>3 
<i 93765 " 

5 9. J 7703! 
i 9-377S49 
i 9-3 780^3 



5'9<78ji9.38o3S+ioJSi9tf4« 
1987S019.380910 1 - 
•-987771 9-j8i4<i 

998 7740,9- J 8 101c 
■^ " ' 38M7S 
!)-987679l9 383118 
(.987649'9. 38368: 



)o89 5i. 



Tang. 



9S76i8b.384ij4io.6is7« 



,9-3 847 86 1 
937517| 9-38;3 i7 



.<S'5 . 
io.i{i4(!d3 



.98751(59.385888 
987+9 SB- 3 8^+38 
.987^sfo 3815987 
i-987434i9-3S7S3« 
987403 p.; 8B084 1 



9.987371^.388531 
98734.1^.389178 

9-9873'0S-3>97i4i" 
377549 9.987 a 7 W9-3 90171 

9.98 7 148^.3 90815 

9,987117^.391359 
.98 7 J 8«b. 39 1 903 

9-987"55p.39a447 
.987114^.391989 

9-987< 5nb. 39353! 

9-987w5'P-394073 



o.5l35fi; 
0.513013 
0.513454 
t>-5 ii9i5 
0.5MJ59 



0.50864^ 

o.5o8c97 

0.507553 

o.5o7< 

0.505449 

0.5059; 

0.505 

0.504S46 

o>5o43o5 

o.5o3 75- 

T«nf. 



>538fii 



Secant. I 

0.oi]i58lio.53iSif!3( 
0.011199' io.6jiiS9|»i 

o.«iii^io.63o754al 

ODIlltio 10.6301391^ 

o.oiii90io-6i9 yi5'« 
.0011311 10.6191911: 
10.011351 16.61857011 
io.oii3Siio.5i8r48!i; 

iooii4iiio.6i75:5'i: 



0^011443 



^i7_io6's 



1474J0.5165S51C 
[504 io.iSa5of7|,( 
.'■>« '■>.5i554«|,i 
iju>-.j.5]5r " 
1597 10.514 



10.011535 io.535548|ti 
iD0,ii555lio.5]503oi, 

• 10.0115 97 10.514 51 jLf 

> 10 0C1618 10.513997'?^ 

1 io.oii(55«ro.5j348|l|4 

> 10.01 ifipdi 0.511955 Ji j 



01171110. 



3.tfi34Si|. 
-^ajg37 j 



011783 io.5iifi3',c 
oi3Sj4Jio.5to9iil ^ 
01184SJ10.510J98 8 
oji87»i<J.6i9B87 7 
011 90810.519376! ( 
,D 1 i939]iD.6i ffSfifi"^ 
,oii97dio5iS3i7 ^ 
01300110.5178^? - 
.oi3o33bo.«i7j3S^ : 
.oi3o54|to.5i583i 1 
10.01 309010/515315 < 
I Secanr. I ■ 



h Table n( Artificial Sinci, j 


14 Difreer. \ 


f^ 


T„.. 


■ 


Seouit. 






, 


10.603119 


jo.oijoge 


io.6i6]a5 So 




■9 




fio»Ss»j 


IP 


OI3I17 


10.61 5818 19 




.6 




(Sou 54 




013159 




615313 !8 




>1 


10 


fioi6i7 


10 


OI3I91 


10 


jiusos r; 




9 

i 


~ 


601081 
6ooj4's 


10 


ot3»iS 


10 


61430356 




io 


013*54 


10 


6IJ79SSS 






fiooolo 




orjj86 




613196 f4 




1 


IB 


J5)9476 


10 


013317 


10 


611793 !3 








SS8941 




013349 




6151511 j: 




* 


JO 


59S40S 


10 


013381 


IS. 


61179051 




59787^ 


10 


01341J 


10 


6111S950 




6 


10 


597J44 


10 


013445 


10 


610789 49 




1 


10 


SSJ-SSij 


10 


013477 


10 


£10189 ^i 




8 


10 


59628 3 


10 


033509 


|0 


6oyj9t: ^■: 




;? 




s^m 




°'354i 


1£ 


609191 t6 




8 


1^ 


5SJ111 


i7 


013573 




608794 ,( 




.8 


lo 


594S91 


iO 


613605 


JO 


608197 M 




6 


10 


5341 '54 


to 


013637'° 


607801 ^5 




■4 




593636 




01366910 


60730s ,1 1 






[O 


.121 IS? 


JO 


oi37oi!io 


S06S05 )] 1 




9 


17 


S92581 


l7 


013734!'° 


606775 ;; 




■5 




59^055 




0137661° 


605821 ,9 








J91J19 




013798 




605317 j8 




i6 


Jo 


59' 003 


10 


oljSji 


10 


6041134 J, 1 




- 


fo 


5904,79 


10 


01386, 


IS. 


fio434^ 1<! 




IZ 


S8995\ 


10 


0J3B95 


10 


60385031' 




'9 


10 


589431 


10 


o.ip.S 


10 


603359;, 








;8S9oS 




013961 




601868 j; 




SJio 


588385 


10 


"■^e 


(O 


6013785: 1 




7.0 


S878«J 


19 


10 


60188951 




S'lo 


58734' 


'JtZ'*^ 


lO 


60140050 




- - . 1 Tang. 




Secant. 1 ■ I 


\ 7i a?'v«. \S\ 






9-1081 j^ 

1 9-40873 
I 9.409)05 
] 9.409681 



li 9.4 n 
!6 9-+I 

(8 9*iaoj< 

60 ). 



fong- 



" ' ' 1699 
j3J94poo(Sal9.5>as84jb^ff»';S 
" " "riba'47>i 
r 98l778Wi*J1 
?98!Hsfo4'S57I 
!(.9«J7iata.4'fi»93 
J.98j«79 9i4.i«iq 
»,9gl<^6 9i4'7.3"5 
.,..?985fif39i4'7B»» 

S'-98rr47l»4i887j 
B.98JIIJ9HI9J87 
g.i'8 ?480|94'9 2P' 



■5«T34) I' 
.586831 

Kj.y«578 
ii>i8474J 

io.J»}7^7 
^q.^j»5W r. 



fc«8j447p-4«'?*'.i 
' 98541 ♦j9-4»09a7 11 
:j8jj8o,9^>i44<' " 
.08*1^7144.1 1951 

t.98>»U9-4>iWJ 



3122 p 9^ Ji 



?.98ia47&-4ia484 
p.9e5»iV9.4i39S3 
9.985 ieo'fl.4l4S«3 

■^.9lTi46&4ii' 



■S8Jii^»-4iSS»S 
,985^7 919415019 
■*8iMj|9 4»«J94 

1.4-1 J04J 

>A »*84«3b-'»^7S47 
'.4?8° ! 
Sine' 



ra^yfi^c 



_4i»j»94 ?.pK4»t4&.4i8o^ to. 17! 



^U 



w.'l8; .. 
■•tS°o9j ■ 



(.o.U9j8s 
;cj.][I907i II 

W.J78048 
■.M?7nT i 



IO.J770: 
57611(5 

■S7J497 
^ 74989 



IO.S74481 
<?57}S7J 
IO.S73466' 

.5739SJI 
57*4! 



SSi: 



Tang. 



:4M^ ifa-lfci^j I 



10.01^(19/ 



iP^37 » 



ii4.t8fi |i-o.gy 4|;i 1 

Sjtffltfj » 

.SS^Sc 1 

•S»799i * 

•«S975u » 



9.0I4»1 

).6i4»8fl 
'I43>i 



.0143S7 

.014410 I' 

-OH4S3 

.0144815 
10.HJ4T 1C 10, 
toJ)i4JJ3 

: 0-01461 9 
.14653 

i "" 

ia-ei47idi 

: 0.014713 

Q.014787 
ia^L48ic 

o -°'4854 



Si 9 ip. 



JI46S6 10. 



'•■S9ffJ45 »' 

.SjlBofii 15 

.S95r8o'' 

IO.S9J099': 

10,594^18 It 

554138 M 

[O.S9j6!9 1' 

.59}i8tjiS 

0.J511701 1: 



I- 






14887 



SS'74< '< 

■JS»u6s i 

IStt79J ' 

■0-590} is • 

-0,5 8y8 ^ J 



.Q^joi; 



|<C6 11 



[0.58936! i 

' ^588894 

.588411 

,587948 

J8747I 



< Secuu- 



_Tai%am:aDri Swaiitfc 



ij Pyy*/; 



31 H»78'W*83*4e 9-^i96l 
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I39.6ii703i)96oo;i'9 6si6jc 
[3J9.<5iis83 9.9i999S9-fiSi988 

is}9-«iJ!i45's.9«88ib-fiS36^3. 
1619.613815 9JiS9S3j'9'*S+=o4 
i-S'ei4io!'9Si5976B!9.6S4337. 
i8'9.tf>43Ss.i) 95971' y 'Ss4'S7+' 
19'9.6i466i. 9.s59g 5; 9.6550 1 1'. 
io|9.6i4544V-pS9S96i9.dssj4au 
iib.6ii2i3i9.?S9s;9'9.655684'i 
2|9-Si 5 Soip-P5948il9 .656010' 
9.656356; 



23^.^15737 [9 959415 
54 9>6i 6o6p!9_9 59367 
a!fMi63j3b9593io 



9.(^5669: 

.- 9-fi57' . 

i.6i66iC 9.959a J3|9-*i'73l+ 



i7|a<Sr'589J9.959i9f 



, - -, 9-6vS99.tc 

9«i7'7^p9I9i38 9.'S58o3-H« 
9.6174.50 9.95jloSob.S5836y!u 



Q.oj9^5|Io^_ayj53 



'593 *fi 

iJJyjSlIO. 

'3S439. 



0395S1 
.039608.-. 
.039665 10. 
.0)9731 
039778 

39SJ4 

39S91 
0.039948 

0.0401 1 S 
0.040 1 7 
OC401J: 
0.04038^ 

0.(140404 

o 040461 

0,040575 



140690 
.C40747 

.04086,: 
.04391;; 
.040977 



389836 



389171'!! 

j8S98S;54 
.j8ii7o&53 
38«4J4 5i 
388.41.51 
387860. 

B7J7949 
JO 71s 
■38701 ._,.., 

386716 1:) 

386455 iS 

386175+4 
385S95+ 

38ic.,s + 
_3?S 3,15+1 , 
.38105640 

384777 3! 

1844^ }l 

3841193: 

.38394° : 



38366: 
383384 
.383106 
381838 
ji8355. 



Tangents and Secanti. 



)S ».fiisiii^-91i873+'9.«93,7'5 
)^9.({ij38fflS'9S8fi779-6fio7.io 

;8;9.fii95]8B-S'*Bs6iS.(Iffij77 

^9-630+8819.958445 
Ml9'SjP76}f9-9j8387 



Sine; 



34 Digjnes. 



Tang. 



Jl ?.tfl8oa4l9-95S9iSs 5.659033 
}3?.«i8iajj9i)j89°8 9.655373 
Hl'-6'SssSb.9S88S°'S-tfJ97o8 

!3 g-?; 6834| 9-95879' ' 9-i5fo 94i j 



9.6^1376 

H'g.5iio33fe.958j:9 9.i56i7pp 
H|9'5ii3i3b958i7i " 
H 9-^' 1. 5,8 7p 958.^15 

{(5g.6i!ij5 9.9580969.664039 

tTiS-i^lMoife 958038 9.66437 
f89.6si68 ^9.957979 9,664703 
t9- 9.(Sia9 5ffl9.9i79a ' " 
5o'9.<Ssjis«9iiS7863 



9.66304a ] 

9,66337_4 1 
9.663707 J 



9<fi5o}5 



9.665366 
. 9-<5iJ!oa(9.9578o+ 9,661697 
T j'9.6i 3 7.7 J9 .9 5 7 74*9.6660 ; 
I3 9-6i+047b.9j7687 

54 9 -ga43i9 g:95.7<i'>8 



9.666360 
9.666691 
^S*9-<J»459ii9 9575709.1567011 
5fi.9-<Jj4W39-9J7Jii 9.667353 
57^9'«JJi3Sj9-9J74S^9-'Sfi7(lBi 
l58 9.6s54c<i9-»J73Jl3bjS68oi} 
fa9-6i 5677^1.95733 Ji9.fi6834j 
i*oJ9_6»|94| 9,95 7 176 ^.66867^ 



T'T^* 



.34119^1 
3409611 

.34o<S37' 
,340191]! 

■33y»5_V 



.339<i»4;' 
3391901 
1.3389561; 

'■3.38613;' 

33?957i 
337«a3' 

337191,' 
336958' 

31 6193 [, 
33S9('II 
3356i9|i 

■J3I»97i' 



334634 
3343" 
■33J971. 
3J3M 
3n]°9 

33^979 
332648 
331318 
351987 
33'(S57 



.040977 „ 
'■04'o3Sn 

'.041150'.' 

'-0411 08 

=41165 

'■04131 J 
'.04' 381 

1.041439 

' ?4'497 
.04155 J 
0416 1 3 

-041739 10. 
'°_4'73? 

■.C4i84fii 

.041904 L_ 

.041961 to 

.041 

-°4i079 



996 ig! 



_Tang. 



.041157 

r 0.041 196 

ro,<>4ii54 

10.041313 

10,04137; 

[0.04143:. _, 

10.04148s f o. 

IOO+1545|0, 

! 0.041607 lO, 

10^4171, 



.381173 

.38 -'' 

J8 
381441 
^ "' 
.j8o8<)o 
.380614 
.3S0JJ8 
380061 
-j 79787 
J795 
3791J7 
378961 
378687 
2!lli 
J78139 
377845 
J775SI 
377318 
,377044 
37<77- 
37<549^ 
.376*16 
37WS3 
375681 



37S409 
375137 
474«6S 

174594 
374313 

Secanf, 



A Table of Arrifidal Sinei, 



I. Sine. 






Ii<4So 9- 



o9-S: _ 
8 9**8 



■i°i>_ 



3.Si8S47 !>.9!6«S49,S' 



B4?. 



J 6:945 J 

c 96113 

9(5318; 



59?- 



lifijS!). 



.7?i5j3 



g,9(;;3984J9 



T4ng. 



i,9y7i769.658(l7i'io.33t3»7 

'79fii59ooi,io 33099* 

.9;7i;e9.fi«933i'(o.33o6ff8 



9 9S 70999.66956: 
.95704 09.66399; 

grfi9e[y6703i( 
9.9569119.670-549 

9.9^6862 '9. 670977 
.9 ;6fioj 19.671306 
9567f49'67i 6j4 
.9!6«S49,67I963 
6 995<56!J9-67ii9' 
K9stf5669 671619 
>.9S 6^069.671947 
! l.9<^ W'9-673t74 
9.9<; 538719.1(7 36, 
995*ia79.'5739i9 
9;956i689.674ij7 
9. 9T6 1089.674584 
99r6i48&-';^749.-- 
o.<n;6oSo'n. 



0,31.176} 
o 314456 
0.3141 



9.956oH9'9.675i37 
9.956oi9'9,675!64 
9.955969,9.675890^ . . 
9.9559099,67611610,313783 
9.95:58499.^76543 

,955789)9 ''7«a-;9'i3 3131} 

9 i7i99*77'94''°3=38o6 
9;56(*9'9 67:sio' 
.9556099.677846 



10.33968I 

10-31935. 
[0.319013 
io.i38694 
io^3j_8j6s 
■0318037 
10.3 17709 
0.31738 
0.317053 

o.3i639h 

■31574, 
315416 

ro8() 



5.041714 
j.o4»783 
) 0+184: 
).o4i9oi 
1.0 41960 



I D.J 740 J 

37378. 

'0'37}Ji< 

10.373,40 

7^97' 



.043019 
1,043078 
1.043 1 j8 
',043197 
[■°43i56 



16,37170. 
r 0.3 7, 43, 
io.37ii6ojij 
io-37. " 
o,37i«ii 



0.043316; 

0.043375 

0.0434.34 

0,043494 

?:?*3Xli 

0,0436.3 

0.043673 

0.04J73: 

0043791 

004385: 



10 



:o.37'3!3 
o37i°8,W 

o.37o»JS*'' 
■0.37CJ47 »^ 
0^057?'' 



1.370c 



11 ts 



[0.04391 1 

0,04397, 

044031 

0044091 

1441 5 I 



ro.044111 

,044171 

10.044331 

.. . , . . , 03439' 

9 9'S5489,678(7i 10 jiiSigiio 044451 
- 9^ H^Sg 678496 'a^Ji;e4J'oo44tl3 
,Sme- i 1 "^'"jj- I 



369743 ^ 
o 369476 *' 

o 3691118 ♦* 

° 3<i894' !• 

0,368674 f 

0.368407 iS 
0,3681. ■' 
0.367874111 
0^367608 I' 
0,367341: 
0.367077 H 

o;3ias8ii 

o36iSi46l;| 
o 36Sa8i '' 
o 36601^ '- 
decant. 



tai^cnti anJ Secami. 



., 9548839- 



.6 9.^s- 



♦" ? *3?ii>; 

+3 y.6iS-j2i 

JO 9.«39J4i 
" ' 9.639503 
» 5 639764 
'3 S1.640CJ4 
^9rt40i_8fl 

S5 9-64-0 54' 
jiyo.fS^oEi 
57&.641-01 
58 9«4i3'3 
;99.(S4iSS3 . 
5o 9-6418^ p. 






■476: 
i(.954(54c g. 



15 79 ?■ 



9'954: 

9 9'S4S 

J-9S445 

X 9.9S4J96 9- 

9 9541 '3 
^■95415; 
9S409, 



i9.6. 



l4l99S3»^8 9,6 
95J9Q6 9-fi. 



Tang. 



i 9.^78496 

I J.678811] 
9-S791+4 
9 ■''7947 'I 
?.6797 ^5 
).6&o>iQ. 
).68o444 I 
96807^8 
.681092 

.68174c 

p.tfllofij 

,681710 
68J033 



)9 6S7<;4o 
I si.6S7B6i 



.044JJJ 

.04417* 

•3 105»9 10,044(^3 
- °.o44T5j 

0.0448H 
0.044874 
o.c44»)S 
0.044^9 J 



.31S16C 

IO-JI79J7J, 

.317113 
10,317390 
10^316967 

'.3nS'i44 

■.3163 
.0.315999 

UIU3 



10.3660115 
03*5751 
0.365486 

0.36J' 

0.3*4094 
0.J644J0 

o.3«4««: 

10 363903 

,36)640 



.045138 
ro 045199 
'°-<H5359 
10.045431 
10 04i48j 
100455*3 
io.045<5b4 



>.>i5oj2 10 04571c 
[o.)i47ioio 045787 
;o:3i4j88ioo4t8^B 
.031406610.04591 
>oJ_i 3 74511004597 
10-313+ 



3.31)11 



1.0460J. 
1.046094 
>.o46iS5 
..0461 17 
1-045178 
'04^340 



..045(17 iCT.t«3377 2, 
..045177 '=>-3'S3'i4ip 
0361851,;- 
0.361589 I. 
,o.}tfij 



c.jtfiSo 

0.361541 

0.361 aSc 
o-j gioi' 
0.360758 
6.360497 
o.3fi&ij6 
0.355.976 
0-3 59716 
0359455 
0.JS9156 
0.358936 
0.35867a 
0.358,17 
'o »8'5S 






A Tabic of Artificial Sides, 



Ting. 



i&.64i3(Sofe9Ijy37?-«888ij 10.JI1177 
]fa.iS4iSi8b-9n47S9-«89<43 J0.310857 
4p- g4»S7q g:9il4i3 9^4*3 io-3rosi7 
7kl-fi43i35pSSJ3I»9-*^97'3 ro.310117 
(SpS4339jp9J''9°S'-*9o"»3 10.305837 
7&.tf436sopS>;33'89.(5904i} 10.309575 
8&.6439o«l9-9J3J*S9S9°74* 10.309158 
J44165I9 953104 9-'^'°'^? '0.3 08938 
■.(54441 )P953°4»^-69'j8i 10.308619 
.(544fi8t**9!=98o9-'^'7<>° fo.3o8)oo 
,alo.644936p9Ji?i7'9<S9ioi9 10.30798' 
i3b-'S45i93p9S>'*5S9-<59J33*io.3o7'SiSi' 
■ 4*9 g4f 45<fe:g^y gJ-^-^Ji^" ^307311 
7^l9.64j70i^S373i9><S9^97!'O3o/9»S 
^es-64S96i'9-9i^66S 969^191 10.30S707 
t7».fi4fi2i8b-95*<S^'S5-'S93*'i 10.305388 



I73'"4''^"'P^' -^ J— J' - — J — 3 — 

i8^.fi4*473P?S*^44p'^393= 10.306070 
I9'9^467i9',9;9 S '4^.1 9^94^4 8 j '°-3°S75 » 



o 9.64fi9S4b9 S 141 9 9-*94S5* 

ajV6472;E^-9!235'Sp«948"3 
3 119-54749 J9-9J= ^94p-59 J 'oi 
jj9.tf47749h)95"3'M955'8 
54 9.648oa4'9.9^;i^ MgSH^J ! 
^J9;a48Ts8|MP"=SP'^J"^'!* '° 



Stcuu. 



■J054J4 
-30J117 

■304799 

.30448^ 

■3 °4"?4 

=3847 



i^,k)JS485ja9-9)2'^43p-<59'^470^'0-303J3' 
i75.i5487(Sa9>95'P8o9.6s«78Y""'-^"' 
iSh.549o2cfc.95i9i7fe.697io3i3 
19 ?.649i7J9.9Si854p'^974=o,i 
j ob.fi495i7( 9 95'79i b'^y7735' 
f" I Sine i -' 



' Tang. 



>.«4tf34' 
>.0464o 
3.0415463 
3.046541 
?.Q4tf;8; 



5 

.047169 
[6.04733 
i°.047394 
[o.<H74J* 
'>°475lg 

0.047 eSrj 
=-04764* 
0-047 701S I 
o-o477<5'«' 
?:?*?l3^] 
0. 047894'. 
3.0479571 
D.04SoioJ 
=.043083! 
0.04B146. 
:'.£i8iD9. 
' ' I' 



-358.SS&*.' 

■ 357899 

■3 171^4' 

-35738; 

-357^3 

..js68fis 

.356607 

'■3J63So!53j 

1-356091 

!:3 55 835 

'-is5S3; 

■3553 

.355063 

■■354807 

■i 545;: 

^354194 

..JS4038 

.35378: 
.353516 J 

- J 5 3=7 ' pill 
■.SSSoii^o 
■35^7tft'39 
'.35=505381 

'■3s"si;:| 
■■351741551 

■J5I4S8;4 



1* 



«! 



■350716 3J 

3Sp47Ji^ 

^ecanc. ^ 



Tang enti and S ecaoM; 



16 Degrees. 



i6 9. 



j.fi4P78i 9-55:171 

3.650034^95166 
i.5jot87 si.9yi6a 

■i5j0791 9-9JI47 
.651044 StSiSH' 
<55Ji5*7P-9!f'34 
■fijiS49?-9Jii8 

. 651800 9.95131 



J7?- 



Sine. 



;i8o6p.S>Jo9<Si 



• ^5J5!8 9.9S077; 
j65j8o8 9 9f07'i' 
9(fS495!)t9-SS("Sji 

9.6r4 3^ g'9?P ;8i5 



9.554558 9-9JOS 

9.614808 ?.9rt'4!i 
9.65^657 9.9J039't 
9.655307 S-950J 

9.S5l8o599jojo2b. 



;oi66 p. 



9.65ft>54P-95oi3S 
. . ?.6i63o2*9!Po74 , 
5I ).6565 5ri9'9!(iooo 9. 
19 Ms67999i'!P?+5 ? 
go{ 9.g5?o4i y9t9llS - 
i Sine. 



TlDg. 



1.69868; 
1.69900, 



699J16 

9-69963 
-.699947 
.700163 

7°°;78 

70089J 

70 1 S08 

9-7°i!i3 

g-7°»i; 

9.701466 
- 1780 
J095 



if- 



p.7P40j6|i 

?■ 7043 10 

3.704663 

?-7D4976 

■ " ■7°5' ycl 

705603 

9.705916 

>.7o6aif 

.70654 

706853 

^.7 07166 



10.30111! 
10.300999 

10.300684 
10.30016I 

10.199737 
[0. 1^941 ■ 

10.199 JO' 

10.19879: 
10.19847; 
10.198163 
■ o.j97^S 

10.197534 
10.1971 IS 
10-19^905 
i>>.i9659i 
io-ii>6i77 

0.195964 

10.395651 

'■»9S33? 

0.195013 



0-194197 
0.1940^ 
0-19377) 
'0-^53459 
0,193146 
0.19183, 
Tang. 



i48i(>9 
.048171 
0.04833! 

48461 
048524 
.048588 

P4S65 
.048714 
.04877S 

.04884 
O48904 
04896e 
,04903 
■t4 9°95 



3SO473 
0.350115 

0.349566 
'-3497 13 
1.349460 
■0.34910s 
148956 
0-348703 
).3484S. 
).j^8io( 

1-3 47948(1 
; 0.347696 I 
" 34744S 1 
0-3 47 '^4 I 



.0491^5 
0491:1 
-049 28C 
04935c 
:2.4yii4^ 

'49478 
,04954: 
,04960c 

14967; 



0,04S7J8 
10.04986: 
(004591$ 
: 0.049990 1 
:o.ojoo5! 
■ P".50"g 



i4,66^% 1 

:0.34644i i 
0.346191 1 
0.341-941 i 

^'4 5^9' 1 
■0:345441 1 
:0.34s '91 
0.344941 
0-3 44693 
o 344 444 



34419! 
343946 

,0.343698 
■ 343»t-9 

34Jl'^i 

\f> Ui 9_'3J 






A Table of Artificial Sinei, 



Sine. 



o9 6S7047?- 
iW.6s7»95 

3!9-fiS77SC 
4'9-65Si 



\2229_ 



Tang. 



j,9+98i6fa.707478 
S'94-97Ji&-70775K> 
»945rfi8(b7oSi< 
94ggJ3 p7og4t-l 



1J1834 

191898 
;2^^ 



00J01B3 

0^0377 



Jo 



■J4»i>J3 

'■34a7°5.. 
.34545* f' 
1.3+1210 ;7 
'•34t9tf3 



9.fil8S3 



^.949494^.7091 



,9.658778 ?.5494i9[9 7°93*S 
8 g.ij9oiS 9-949J<''H9-7°9<S'5< 
9 ^. tf 59*71 i >9493°o p 7^9J 
ra'9-fiS9ri7?-949iJ5p7loi8: 
rib 6S97«3 ? 949'7o»-7'oi9: 
ii9.(5<5ooo9 i?'949i'5l9'7t0934 
ij'SJ-filJoijs SI.949C140&.7: 
tiJ9^S6o5oo g94B97 5p7. 

i69.(5tfQ99i s.948e4j9-7m4* 

r7b.<JiSii-J<S? 948780^.7^456 

«'n.(Sdi48Fi9487is».7ri7<56 

^i7i^9485^b7i3 076 



191174 
390963 
ijotfjj 

.39034c 
190019 



18971 

189407 

169090 

.1B8785 

^88475 



..05044: 

0.050506 

'50571 

.50635 

.50700 



tlh-SSjigc 



.«3«7T 
) 019. 615440 ( 



.131(64 
187854 I 
287544 
^87134 
,86514 



9^6619703948584^-7133815 
" "4S-9+8si9B>7i3'^9<S 

*59 3-94S45jp-7'40oy 
13I9.661703 9.948388 9.7143 r^ 
(.661946 9^9483 Ijk).7i46y 



SS614 
386304 ] 
85995 
85685 
^85376 



0.0J076; 
0.050830 
0.050895 
o.oso9((c 

0.0JI090 
0.05 1 155 

0.051110 
o.ojri«, 

o^jnjo 



J9481S79-7I4933 



16&.66J433 ?.948i9i'9.7i5i4i 



9948ii6'9.7I5S5. 
J948oSo 9.715859 
59+79959-7'tf"S8 
9947^ 19 9.71^4 77' 
Sine. 



85067 

84758 

,184419 

M83831 

Tang. 



.o5i4i« 
.5148* 
51 54"* 

o.oiitf 
0.05 '8 7; 



.3417'* 5! 
.3414^ M 

..34»"'t3 
1.340975 
'•3407*9 
1.340483 
1.34013; 
'-3 39991 
|-33974S| 
'■3394 S5 tg 

1-33*009 H 
'■3387<1 ^^l 

1.338519*1' 



J» 



0.051743 
0051808 

0.051 S74 

0.0 J 194c 

0.05 lOos 

0-05107 , 



33?78: 

3i754i 

J37»97.., 

117^4 1*1 

336810 }SI 

336566 J4 

J3«3») 

3;6ciS< 

0335837 

<>.135 594ig 

SeciQt. 





TangentJ 


and Secants. 






27 D^wt. 


? Sine. 




T»ng. 


■ 


Secant. 






JO 9.66^06 


9.5479SS 


9.716477 


i 0.183513 10.0,51071 


IO.J3S594 


,0 


ji?.fiM48 


9.9+7863 


9.716785 


10.18311510.052137 


•°-3353Si 


19 


12 9.66^9' 


P-S*???? 


9.717093 


10.181907 


IQ.OJllO) 


o-SiSi-sp 


iB 


m665iii 


9-9'i17ii 


9,71740' 


(0.181599 


IO.OJII69 


10.334867 


17 


!49-*6n75 


9947665 


9.718017 


lo.iSiijji 


10.05153 + 


10.3343^3 


16 


}S9-66^4n 


9-947SSW 


10,181983 


10,051400 


^51 


,63-66sSs9 


9-947533 


9-7.8315 


ioi8,fi7j 


IO.OSI466 


10.33414, 


*+ 


,7 9xi66,oo 


9 947467 


»-7i86n 


10,181367 


0051533 


10.333900 


13 


■ S 9-666y^i 


9.947401 


9.718940 


10.181060 


10.051599 


10.333658 




,g y.666s8i 


9 947111 


9 719148 


10-180751 


10.451665 


■^113+17 


ir 


,.?.6i56324 


9.947*69 


9.7i957i 


J 0.1a 0445 


10.051731 


I0.33JI76 


10 


*; ;.667c6s 


9.947 103S-7 13861 


.0.180. j8 


10051797 


'0.331935 


ift 


■ a l"'6i7iOS 


y.947i369'7ioi69 


10.179831 


10.051864 


' 0.3 3 1695 


18 


' 9-667 j^ 


9V47o7o'97»o47fi 


19.179514 


10.051930 


10,331454 


17 


*,?-ia77_&i 


9.94700437^0783 


10^9117 


10.051996 


10.331114 


16 


, , !),S«8oi6 


9S'469J7».7»J°89 
9.94687"K'.7»'396 
9.94680419.711701 


10.17891. 


10,05306: 


io-33'973 


15 


.6 p,iS(58j66 


10.178604 


IO.OJ3119 


10-331733 




,79^68106 


10.178198 


■ oo53,j,« 


10.33 149^ 


I) 


.| s.fi6874S 


?.946738|9-7*iOD8 
;.94lS67.&,7»i3i5 


10.177991 


10053161 


10.331154 




Ij ?.668986 


J 0,17768; 


10.053319 


lO^JJlOy 


1, 


50 » fifii>"5 


9.9466o4'9.7ii6ti 


10,177379 


10.053396 


10.330775 


10 


ji ?.«9464 


9.946jj8|9.7ii9»7 

9.94^47i&.7S35Ji 
9.9464049.713IJ8 


10 177073 


10,053,^1 


10.330536 


J 


5 a 9.66970} 


10.176768 


10.053519 


10.330197 


8 


53 J.«9P4i 


10. 17646 J 


100535915 


10-330058 


7 


fa) 670181 


9-9463 3 7i9-7i.3 844 


10^1761 J6 
io.ivj8ji 


.aon«3 
10.053730 


.03198,9 
1D3191S 


6 
5 


iSS(S70tJS 


9.946j7o[9.7i4'49 
9,94610319 7»44i4 
9.94'SJ365-7H7S9 
9 9'i6i)6i/9^7^^l''^S 


j6 9-671*658 


'0i7yS4<' 


10.05379; 


.0.31934, 




57 P<S7oSsd 


10.175140 


10.053864 


10.339104 




5(1 9.671134 


1 0.1 745, J i 


10.0539)1 


ro.3aag66 




59 3-'S7i37^ 


9.946ooa^S 7»I369 


10.1746J0 


10 0539^8 


10.31861S 




dop.firrfioQ 


? 945935 9 7^674 


^r 


,o.o54»6^ 


'03^839 

Secant. 


.E 

E 


1 ■\ Sine. 1 


61 ZJ^riit. 






f » 












Taagenu and Secaoti. 



at D^nu, 



J 9-S4}Bs>fi p.734764'10 iSjiiS 
!».«78a95|9-»4j93o U-73S066 io.a649]4 

?.73S3'57 10.164^13 

J.73ygggio.Jfi^Q3i 



»679n«a-9437« 
K^79i6o 9-9436$- 

h6^: " ' 



?.6798iJ9 

»«8oa88 

S-680J. 



9 6S09S 
-)iai3 
1'44? 



Ii674j 



l).6« 

)?.a8i3«' 

ri)«8iJ95 
' ;.6Sa8 
J i>.663o;5 
: ii.iS(l3a34 

?'S83 

9*83743 
! »<58]97i 
- ?^3f'^' g 

).68443. 

|>'^84(Sf8 

4.684887 

B 9.68 s)+] 



94J48S 

&-94]4'7 

'Sf3Jl8 

' 9543179 

9S433II 

9 94H4- :,..,—; 
9.9^30719.73837 



SiHiS . 
.941448 

94»3?8 



»4aJ5J973<ii«9io.ifii7i, 

"■- '''9-.736S7o'io.i(S34jo 
D-73687o,o,,53,35 
a-737i7i;n3.nSi8i9 

g-7?74 7rio^agiTi<i 

^■73777iio.i5iiis 

9,738071 



io.i£i63ii 
.1^131$ 

.36043 



9-738671 
■738?7i 

!J 719171 
- - . ... 9739J7o....„„ 
'94i7»S 9 739870,0,160 
9 94iSj'S 9-74° "59,10.11983 
g94ir 87 9.740468,0.^9; 3 

9.740767;,oij5,jj 

9.741066 io.2j«934 
-^,-.,-9 74'J<5no.j;863* 
9 94J3offo 7416641,0 158336 
99423i9[9:74i26i 1011803S 
9941169974^16110157730 
9.Ptso99^.74iJJ9io.as744t 
S>9+3019'9.J, 185810.15714, 
9-9419599.74315610156844 
^94'88i)-9.7434J4fo.ii6j,6; 
iS±.'llS9jH} 7?i! ip 156148 ' 
^■"C- 1 ■ I Tang j 



61 Dtgria. 



$«CUU. 



j<Sl7c 
.«j6i3S 
.056307 
i563_76 ] 
'S644S 

15658 
.05665 

5671. 

.56790 

.056859 1 

569*8 

5^997 
.0^7066 



5713^ 
5710s 
.057174 
OS? 344 
i74i3 

■05748] 
057553 
ii76ij 
.057695 
o<776i 
.017831 
■57901 
1797" 
58041 
.058.11 

DSSlSl 

— , 



»9-?n337i' 
»9.3aii 

10.310871 

0.3 10640 !• 
,) 104 08 11^ 

jioife ij 
31994414 
3 '97"; 
31948" 
3193 50I11 
S'poi 
0.318787 
0.318557 
o.jiBjaO 
P- 3 '.8095 



.317865 
.31763* 
.J1740S 
-3'7i75 
■3 "^ 45 
-316716 
.316486 
■I161J7 
.]i6oib 
•3 '^799 
'.3 '5-57 

0.315341 
-3"SM3 
.314885 

10.314657 

°:iM4i9 
Secant. 
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A Table of Attitidal Sinei, 



5 j.68aj^ 9.9, 



13 p.688f 

I7 9-6894:. 
19 s > 68987} 9. 



Tang. 



u8i9 9iJi.i7P 

a.94j679j,744j48 

)?4iiSo9D.744(S4y 

gjj tJig 9-74*9 43 

9.94it«8!3-74S:j*o 

*4i39*P'74ISj8 

>+tjja9.74S8jj 

_ .. _, .Iiiin9 74*'3> 

, ,,..iF79-7487iC 
•S?S+io4«'j9.747DiJ 
•5 ?'94o97H9-7473iSi 
n p.iito9oy'9.7475i6 
7 3.g 4°834 ' 97*7 9'^ 
'= ?'94°7«3'!) 748*09 

9.94C69JI9, 74850; 

99405219.748801 



y47'S< 
ai44'5: 

liJ7' 



'J 595-' 
°--M5355 



19.0583! 

ioo>84 <tl 
J8j)i 



■j8«7. 
15874= 

[i88,3 



-<J58g8j 

-058914 




if-oysogj 
;ooj9^6 
5913' 
'59-3 07 
-059378 
.059449 
■°S95 - 



H>.3i4icn? 

io-3«}97M' 
'■3'S7VllT 
'. ?'3j iji; 

10.313064 N 
io.3[il!IIi 

1-3 "! *j U 

10.311111 i' 

.jusiiW 

o.SiMHt; 

[0,3130111 
3ia8'3il' 
0.3 10J7) '■ 
0-3103511 



Tanaenis and Secami. 



J (S9Joo9k)S3SH8a 9- 

9 <5934n]99J9339 
9.693fl76S.939i67 
9.^9} S9S|9-9}9 190 

9.<S945fiA»9)89l4>. 
i?.tf94?<«593J»9o8?' 
|»-tf««>^.9J«<J« J- 

l 9.tf954?°B'-il?g '?g] 

fo.tf9J«9ife.9j8j47? 
k>.iS9«i(399j8+7j~ 
kl-*9lSlj49.9j!4<': 
b.g9 g fJ ^.9jBj je 

J9.iS9<S7T4B-93SiS8 
b.(S9S9$fl$.9S8, ~ 
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P-fi974iJ»^18c40 J- 

^.69787*937891 >. 
;9tf98oj^x»378ia p. 
•'9-tf9«lli]9l>37749 S- 
:9Mf3M9937rf7<). 
fe.tf!)<7**p-9JT<'oj f. 
j SLgq8.27ob 937;3''" 
1 !^:Sioe. 



7S3»J: 
9-75 3 P<S 

7538: 

i>7S4' 

?-7544«9 

9-754703 

■7S4997 t' 
9j7!:5s?.i 

■7JII8J 

,755878 

7l«t7; 



S199 



Ting. 



.641 10.147)58 lo.aiiojo} 
a.l47o«j|io.olSo37i 
a.i46769Io.a£o{46 
a.»4tf474l"'.o5oiia 
I o. i4tfi8o,io.oSe f £9 
10. 06066 J 



,756719 10. 



757«j: 
7S7;4S 
?-7f7638 
>-7579Ji 
■7581 



?-758lJ7 
7588. 
.75901; 
7SP39' 

1^75^687 

.75ff975 
■.76037: 



.761148 
97g-'-4]S 



.S«caiiT. 



145885 
»45«9i 

io.S4ii»7 
145003 



411,7 og 10.060948 



o.i44t 
0.343818 
H35)5 



14 ro. 



.141948 1 
.1416551 

.141361 < 
.141069 1 

' 4^776 ; 



ro.141483 

u I0.14IT90 1 
10,140898 1 
10.14060! . 

i0.14fljH ) 



0.240Q! 

0.1 39718 10. 
0.139436 



.7608^6 rci;i39i44i 



3885: 
j8«5i 
"tine. 



'0.307651!} 
30:348 » 

io.}07ai5> 
.306991 
i?i7^ 



:o,q6o7J) 

0.06080; 
16087; 



3.0610^! 

0.061 1 6. 

[>.o6tij6 

61^99 



a.06138 
0.061453 
3.06*5 ij 
3.061598 
a.o6t6 7( 



3.306547 1 
=.3063 i4|a 

l.JCSlG 

j.3«5889Ja 



.061741 
.0618 1 J 
.061 8«j 
.061961 

■o'Sio jj 

.063] 76 

.0613:4 t. 
.061396 



^■39S4J'S., 

'■3»fH4'li 

'304993 11 

10.30477,1; 

3°43>9^ 
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303887jr 
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■jo3aasN, 
,303005 j 
301785 1 

301565 : 
10.30134^1 

joiiaffl 
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Jo,68j ■ 
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.301 14J, , 



3.061469 lo-yiioje 

iicciijtj 
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;;K.7(i,«4Ji« >"!" oo«,,4S "W''" • 
,9K.,«,=.4;'»=347J|„^5'J ,„„!,■' 
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.■$•'»'' ■r,"j;r..o^«4!-ia'' 



Tangent» and Sccanti. 



Sine. 



Tang. 



r ?.7o5683b.93s»4«5-770437 
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J 9.7olJiii>?.935oi>7*.77'o'5 
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'67J3 !'-9J4873 9-77i88o 
' - " .77: 

771+S7 
77174J 



S 9-Joi 

;?-7' _ 

! i).7o7i 

) 9-10739%^ 



7180 ?-, 



[ 9-707819 
. 9.70803: 
1 9-7oSi ., 
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9.7pB(f70 
9.70888: 

9-7°9}°' 
9-709V> 



9.7097 30|9. 

?-799P4 

9.71. 

9.71. 
9;7Jo,r 
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9-7I11J9 
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9.934414 9, 
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9.934274 
99341959. 
9934113 
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933S7; 
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i'J38?i|9. 
3.933747 
l|9-933«7i 
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9-77734: 

_ . 9-777'5i! 

g.7riic8 J933a939777S'J 
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3.778487 
?- 7'i839 ? 9J3£tf« 9.77«774 ' 



773033 

.77332(10. 

773*08 

773896; 

,774184. 



77447 

T74759 

775046 lo. 

■775333 " 

7756: 

775908 

776195 

77M: 

.7767«8 

.777055 



1198s 

«9i74 
3.118985 [1 
j.aj Bi597 
3.118408 
).ti8ti' 
V.1783 
=-"7543 



116967 
116679 
H639: 

!ti;8i6 



Secant. 



64680 I 
064754'' 
.064S1S I 

.064503'! 
164978,; 



.115519'' 

.115141 !■ 

*i4?54.' 
■H4667 •' 
^|j9j^ 
.114091 
»i38o5 
"35 '8 



.065051 1 1 

.065117 

.065: 

,tfSi76 

.o654a6|i 
.otfyy, 
065576 
.06565 1 
.0657^ 



.□6j8< 

.065877 
.06595: 
.066017 
.o66ri 
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>66iJ3[io. 
'6631919. 

. 066404 1 ro. 
■066481 



0.1941. 
0.193888 

0^93674 
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□.393033 

3.191810 a 

3.19160 7 

3.191393 

3.i9aiSj 

3.191968 
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'•'i"54a 

).a9i33i 

).a9irJl 

>. 190906 13 

■.190^4 'a 
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O&^34i0.i88i6i 



' Secant. 
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A Table of Artificial Sines, 
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0J9.711B3S j.9J3o6e 

19.71104^ 

3 9-7 ' 



P}=9i4 9' 



^ 9-711671, 1912262 



9-91-91 
.93283 
■9}276_ 
.9316S5 



7 ?-7iJJo8 ). 
8?-7iJJi7?93'4S7 ?■ 
^■TiJ7ig g giJi8 ' 
?'93iJ04 



o?-7'3915 
I 9714144 ?• 
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1 S-71+S6i 
j 3 7H7tf9 
15 9-7 1+978 
169-115 ' 
I7»-7"S 

ig 5^71^ Sep 



Jo SI.7i(Soi7 
II 9.7KJ1: . 

3 9.7f6«j< 

14 9-7 i6S^ 
9.7170J3 



7 9.7i74(S6|9 
•8 9.7176: 
M7fi:_ 
3o to.7i8ogf 



9.778774 
9,779060 
'.779H''- 
9.77p6j3 
9.779918 



9- 780103 
9.78,0489 
9.78077. 
.78iDfic 
979'34^ 



9-91 
»93'99^ 9 



107s 9 



9-91' 9- 
9.93184! 
9.93 1 76S 
S.9J1S9 
9-93 "< '4 
9.93J537 
9J'4<Si 
9 93 '38, 
9.93 1 30£ 
9-93 



138J 9 



9-93 ' ' 5 



717159 9-93'o75 



1,930998 

993o9»o 
9.930843 
9930766 
Sine. 



T»ng- 



9.78163 
i».78i9H^ 

9,78110 
.78148 
,78177 



9.7830jf 
9,783341 
9.7836 » 
9-783910 
9.78419 



3.784475 
?.78479'4 
.785048 
9-78533 
9.785616 
9-7859. 
9.786184 
9,786468 
9.7667 s 
9.787031: 
9:2873 



.067010 
.067086 I 
.067161 

.067568 



'i^T^i 



.67315 
167391 

.067467 
067543 

1676: 



r83fi9. 
180841 
'7799,'' 



116945,1 

116669 1' 
1163741 



.11495110- 
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.ir433 4J_io. 



4'Po 
jSi^io. 
11353; 
113148 
» 1 1964 
1168 



Tang. 



.067696 
.067771 
^67849 
.67915 
'68002 

168019 I 
.06S 1 5 5 
.01S813 



168463 

.068616 

.06869 



168848 
,06891s 
1691 
169079 
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10069 134 10.18191 

Secaot. 



..J879J1 
M8774H 
,.i87J3' >l 
lo^Jiii 
.0.187111 
;o.l869o: 
:o 181S65: 
0.18648: 
0.1861 71 



o.iSfiaft 
o.iSsSsi .- 
0.185541^ 
o.iSj43! " 
o^Bpu 
oi8f= 

o.ii^ii^ 

o 28460; 

0.18419* 

o.i8]9»: 
o,iS}7;' 
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£^83ii: 

o.iSiS't; 
0.18174) 
0.1815 ]^ 
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Tangents and Sccanti. 



^t ^^"- 



Sine. 



Tang, 



30 9.71808J j-Sj 07609.7873 ip 

ji 9.718497 J 93o(fii&.7a7886 
!3|p,7i87°;9.93°n3& 788,70 
J4 y.718903 g93o4 !<S p7884 53 
3S97'9iM?9J05783-78it736 
!'59,7J9jic j.93o3co,l9.7890isi 
i7i).7i9;.is ).93oa239'7893' 
iS 3.719730 p.93'oi45'9-7e958s 
19 9.71993; g.93op ft7| 9-789S ^ 
t° 9,71^140 5-939989P-79' 
^^ 9'7i0345 39599" 9 79o43J 
^i9■7a''J49 P 919833 9-79a7i« 
t3 9 710754 ?-9i97J!p 79°999 
(4 9.710 9^ 9. 9a9(i77 b.79i " 
^5 9-72"6! 3919599I9J91563 
fS 9 7ii3fi6 9.919^3 rk.79i84.6 
t7 97»r57o39>9443p-79i'if 
48 9.711774 ?9'9364S-7934" 
ig9 7 ai97fi g-9a9ia<SJ 9 79i'5 9: 
J=|9 7i3iSi 9.939i°7.9 792974 
■' 97i'38S39i9"9j9-793iS< 
>i]9 7aj;88 j9i9o5oj9 79JS3S 
539.713791 9.9=89719793819 
'4J 9.7110 94 S-9' 68 9 3 . 9 7941 



!y;9J:i3'9rS-9lSS(49-794j8j 
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199 7*400/9-9184399.795 SoB - 

So 9714315 991841 D 9.79^89 

~^ I lime. I 




A Table of Artificial Sines, 




ji Digrett. 




f\ '^ 


T«g. 




Sacint.' 


1 




o9-7HV^ 


9^+«9^rt89 

9.Si834ib.79<fa7o 
S).9i8i6ib.796j5' 


0.104111 10.071579 ia27S79o 3 


I9fi44t' 


0.203930 io.071658 >o.i75saB ,d 


»9-7i4<i'4 


0.10364910.071737 10.175380 ;gl 


3'9.7i48i6 


9.9i8i&3&-796'S3i 


o,ao3j6B io.o7i8j7 10.17518.) 


7 


i^'g.7isui7 


9.9j8io4pi.79iS9'3 


io3oS7'io 071M '0.174983 ^ 


S-9.7iSii9|9-9»8o>Sl9-797'94 


Io,30i8oS:io,o7i97s;io.i747ai 


! 


<S 9.71 5+: oS-9i794fi&. 7974-74 
79.7JS«Ii&.9278S7»-7977SS 
89.7is8i3'Q-9i7787h»-79B°3'5 
_o9.7i6oa4ff-9>7?°4b-798i ifi 

I oy.73fiii5ysi7<Si 83-798 596 
I I9.7^<54i'59 927S49b-798877 
Ii9-7sfi<5i6';99a7469^-799iS7 


10-101525 10-07*054 io-i74S8<^ 


4 


io.ioii45|io.o7iiJ3ia.i7437B 


3 


jQ.ioi964|(o.o7i2i 310.17^1775,1 


io.Joi684ro.o73a9a'io.a739!6 




10.iDi40Aio.071371l10.27.3775 





fo.ioiii3 


10.072451 10.173574 


t? 


10.1^0843 


10.07153010.173374 


^ 


J3'9.7i68i7 9-927J9"|9-7Si'43'7 


10,100563 


JQ.071610 10.173173 


1 


M9-7>7o^ 
rS9-7i7i2 


j9:9l73«o9.7997i7 


,0.100183 


Io.o7»69o'io.i7i973 


t 


l9-9i723'k*-799997 


lO.lOOOOj 


I0.o7i769'io.a7i77i 


^; 


t(S9-7*74»89-9i7»Si^-8ooJ77 


lp'997ai 


JO.C7184910.171J71 


44 


i79.7i7<5i89.9J7°7i 9800557 


10.199441 


JO.071919' 10.172371 


tJ 


189.7178189916991 SI.800836 


io.ip9i6j 


10.073009 i°-27^'7i 


41 


i<>9.7aSoi7'9 9i69ii9.8oirifl 


ro.1198884 


ro.07308910171971 




309, 7aaj27S. 916811 p-ScijpC 
11 9.73.84i79'92*7Si SJ-SoiS?! 


iq-I^adoji 


io.o73iC9'io. 171771 


40 


.0..9832S 


10073 249io-*7iS75 


iS 


a,'9 7j862iSk,,9i(S67( 9.801955 
a3 9,7iS835|9.9i€59i 9.801234 
a4'y.739oi4'9.9iii5r_i 9801513 


IQ 1*9804 ( 


1007331910.271374 


3i 


io.j9;76e 


(oo734o9;iD. 17117! 


•A 


io.i974E7|io.o7l4B9l'o-i7097t 


■fi 


25'9.7i92i3j9.9ifi4J' 9.Boi79 
i6'9.7:94iij9.9:S}S' 980307 
i7'9.7i9<Ji ih.9^6i7q 9-8033 5 
i8Sj.7298iofe-.92(5i9° 9 80363 
i9!9-7J0°'8,9.9i6i 10 3.80390 


io.i97:o7'io.o73569|io.i7077' 


« 


10.1915918 ic 073649 10.27057 


H 


10.196649 10.673730 '0-17037S 


iS 


ro.i9(J37o'io.o738ioio27o'S 


!i 


10196091 10.073891 10. 16998 




}o!9.73oi]6p^9ii5<=59 9-804.18 


ro.i95en''o-Ofl397"o 26978 


L° 


I Siiic. 


Tang. * ■/ ' I Secant. 


^ 


S7 &?»»«.■ 


i 



Tangen ti and Secanta. 




A ^f able of Artifidal Smcs, 



34 Digrttr. 



Tang. 



^ Sim. 






■39.748^719-91 Si 47 9850349 

- 9.748^7^99^9176 9.830893 
g j.749os6»-9>78i»i 
g g-7^gJ4aP -g'7So5 
:^ 9.74M^-9'77iS 3'8j'7oS 
,- il-74.9*i5p-9'7'S34 p SjjgS 
[,S.7+98Dib-9'7M " 
j3»-749987kpJ)i74S= 

7?S-7J<=3589 91759° 

ttf?-7J0I43P9i7504 
i79-7S'>7»9y9'7"" 
i!9 7S09'^»*^='3 
ip9.7Sic99p)J»I^4S 
^.7STif49-9i68ss 
ii'9-75i4'^95''9"5773 
2x9-7S'*54[9-9"5687 
tj-9-7S'538i99ifi'Soo 
14 9^ so nS-Pi^j 1 4 
,j'9.7jaao7]9.9i''4i7 9.83n8o 
76'9-7^-^}9t99<6i^i9ii6os 
z7'.9-7$iST«99i<i^^49-^i6ii. 
i9'9'7m6^-9'6i67h ai6S93 
i9'9-75»944!3-9'^38o 0.836^^4 
3 o p7T3ii8 |99MSi94'9 8V7 1 
I 1 Sine, r 



9.8 3j^ ■■ 
3.813068 
9«J3J39 
983J<('< 
9.833881 
g.B34-'^4 
?.8l4+i5^ 
9S34M 
3 a 34967 
9-835138 
9815559 



17101; 
170741 
170468 
170195 
1^913 
16965 



510. 



6?io; i 
168835 
168 j^3 
16819, 

167747 
16747 s 
167104 
16693 
I 66661 
166389 
1661 18 
165840 
"5SS7J 
165. 

16476; 
16449, 

i«394S^J 
163678 
163407 
163,36 






Tang. 



Sfcaiu. 



10.081596 1 
10.08168: 
i.o»i767 |i 



10.08185a 
08193S 

i*.ci8io34 
,a9ito9 
o.oSii9i 



oSaiSi 
081366 
10.08145: 
10.0^538 
'Q8i6j4 
.081710 
.08.1796 
.08188 
,081968 
0830^4 



.8314^ 
.083 

.083313 

io.o3 348t 
[0.08357^ 
10.^8365$ 
ioo8J74« 
[0.0S3S3J 

!0 083911 



1.35043! So 
ijaiii 

1510645! 
i5t877n 
'- 351690 ! 

1754 
7U 



50571 
150385 
1JOI9S 
150013 
149818 
14964: 
»49457 
14927. 
1498 o£ 
10J489C 
48716 
4853 
148346 
148161 

>17?7; 

.5477?: 

476o8|3 

.14741- " 

14714' 

■*47o<' 

M^8_2: 

5ecanc. 



A Table of ArtiiicJal Sinci, 

3; Dfptit. 



\ Sine. 

I J-7l877>9.9iJ»76^ 
1 3.758912 99i3'»7 

I j.7!9iji9S"3099f 

J9-7S949*5'S'»*?*'| 
<97J9<(7»9-9'»83J 
797J98S1 W1744 
8?.7(Sooji 9-9iitfj5| 
9 9 7foa 1 1 9.9ii;6j 

5.760390 B.9'H77| 

1 9.7605^ ?-9JajS8 

3 9.71^0748 9-9>*»9: 
J J 760511 SfSiaiK 

4 97^'io fi 9-9'a' »; 
59.761185 ?9**oJ'| 
<5?.jtfi464fo.9«i<Hi 
79.76ifi4ij99ii851 
89.7^1811 9J'"7*} 
9 9-7'^ t999 tUl^t 
;e9.762i77 9.3iij84J! 

II ?.76aj5^ 991149s 
!i 9.762(349.911405 
13 J|.76i7Ii99'i3ij1 
L4 9 761889 9 9 
;5iJ.7<3o<S7i99Jii36[ 
;6 9.763345,9 9iio4r 

7 9-7*J4-»»!9-9iD9S' 

8 9.7636009.910861 
99.76177799 
o 9.763954 9-9 106969. 

'^ - I Sim ' 




Tangenti god Sccantt. 



..76tiji;9.9ioS9a j.8yjjJS 
i.7*4}^8 9.sioso6B.8;j8oi 

i.7tf448s5,sno4j; p.85^069 



48,9- 
+9I9- 

it: 



35 D*/r«A 

Ting. 



.7648399.9101 jjLes+tfoj 

.;5joj5;9.9ioi44 9-854870 
.76jij(r9.9ico54.'9.8ssi37 
7653(S709cg963)5,8jS4O4 
- 7g;;4 49 -9J98 7j 9^8s5S7i 
.76l7Jo'9,9o978j'9.85S9je 
.7fiS89tf5.909i59i 9.8SC104 
.765o7i'9.9096oi^ 855471 
7<S624-/9<)osisipj.8y(S7j7 
■765^ 1} 9 909419 9 8 570 04 
.766j98j.yo9j-8'9 857170 
■7S677+,99o9i37p.8s7S37 

■ 7'5S949 9'9oSi ' 4<5,y'.8 J 7803 

■ 7(57 1 149-9090^5 9 SjSoSs 

■7'5747J&-9'>8873'9.8j85oi 
.7<57fi49!9.9oB78i'9gj88(S3 
.7'S7824|9.99S69i:9,8s9i34 
7fi7999J9.9o8;999.8s94oo 
.758i7]| 9.9fi85 07 9 559(565 

.7583489.9084769785993-- 1 
7^8 3[9.9oBj24'986oi98 ■ 
.76B^9t[9.9o8i3j'9.8So4^4 
'. 768871!? 9CB14 J 9.S(So7Jo 
i-769C4.b.^oSo4S> 9-860995 
>.T;i9J'9' 9-9079 58 9.8611 61 
I Sine?'' 



0.14673: 
4*465 
46198 
+S931 
4.5664 



Sec«iK< 



I4J337 
145130 
14481S3 
14459^10. 
■44i*9 
14406:. . 
796' 1 
143519^1 
143163 I 

J 1122*1: 

1417 30,' !■ 
1474631 

I4ii97t" 
1419)1 I 
'4r664i 

'413981 

140866J). 

140334 

140068 
13980: 

I39t36 
39J7< 



■0893: ., 
89404 
189494 

.89585 
■0^ 7! 

89765 
.0898 J5i 
.089946 
,09003 7 
■090 M- 
.090J1I 
.09030; 
.090399 



36o4<! 
358«S 
J 5695 

3Sf6J 
349S( 
3480s 
J463J 

U4t< 
:3418c 

34'o< 

:339iE 
.o9Q49o|ioij37S3 



139005 
1387 J9 
Tang. 



190763 
,09085. 
19094 1 

opuTv 

.09r3H 
09140 
9*49 ! 



091 !S4 
.091676 
091767 
091855 
.09195 
£91041 



-133401 

■.i33"( 
■■13J051 
■.i3i87( 



o.J3ii7( 
0.1 3 10 J I 
0,131 Bit 



>Ji65: 
.i3i47f 



sifDcsnit.' 



Tangents and Secanti. 



36 Dtgnts. 



? Sine. 



Tang. 



Jo[9-77438S9-90i''799-*69i°9 
}i 9 744Sj8?-9oso85S8<5947J 
ji 9.7747199.90+9919.86^737 

774899 9-904898 9-''70DOI 

.77 5 070, 9^9^, 4804 9-87 0^^5 

. 775 i^ob 90471 '9-87'^S 19 

9-77J4io5-9046i79.87o79) 

.. 9-77Jl8o9.904.ji89-87i°57 

j8 9.77j7Jcp.9044.i9i*.87r3ir 

)9 - >.77i92'> , 9-9o^j3i 9 87J S_8S 

fo 9,77609=9-90+14' 9'^7i^49 
9.77S1 59 9-904147 9 871111 
9.776+19 9 9°4°Sj9-87*n6| 
,, 9-77^598 9 90395519-873640 
44 977^768 9-90386 4 9. 87190; ! 
. 9-7715937 S.90377o9 87ji67 
46 9.777106 9-9o357<i9-37J+3'4 
+7 9-77727S9903SSi'9 873694 _., 
43 9 7774+i9-9oH879'873957 10-. 
9-777 gn!9 9^339^ 987+120 1 o. 



Scunt. 



..13079 
'-130S17 
.130163 
.119999 



10,09+811 
: 0.0949 1 5 

[0.095008 
ro opyroj 



iiStf"{ 

;>S441l 



1973s fo.095196 



9.777781 9-903198 9 874484 
9.7779^0^9,9031039-8747+7 
9.778iid9.9o3io89-87Soic 
9-778!8-/|9,9ojoi+9 875173 
g.-" 7845 59 9 019^ 9 -875^11' ' 

,i 9-77'»6'3!99°i3i49 87S8oo'i 
%6 9-77879219.902719 9.876063'! 
9-7789*'5^9 9026349,876316'! 
,-9-779i28k)9°iI39a-«7*Sj89i 
|f9 9.779195 9 9oi44+9-87ii85ii 
' \ »-7794^'9-9oi3499 877 'i4i 
Sine. I 



.129+71 

.119107 

.128943 

,118679 

^^i4iJ 

.1181;, 

..I1788S 

-11761410 

-127360 

■ii7°97 

.116833 

.(26570. 

- 1 1604 
i^7S' 
.115516 
-I1SSS3 
, 1 1+990 
.114717 
11+463 
■.12+100, 
'-' 13937 1" 
" 1367410 
'.'15411 



1.095289 
1.095383 

1.09J+77 

i.o9iS7i 

1.095665 

1.095759 

..09585 J 

I.09S947 

1.0360+1 

L ?9g'36 

1.096 _,. 

1.096314 

1.096419 

1.096513 

' 096608 

'.096703 

'-"96797 

'.096891 

'.096986 

'■°97°8 

'.097176 

'.097171 

' 097366 

',097461 

..097556JI 

'■ 09765 1 



,114760 1, 
.11+590 J, 



.113+01,, 

i 13063 ,. 
121894 i] 
• 11715 ,. 
^12556,: 
Llilil' ' 1 



111050 I 



53 Dcgr,. 



1 


A labte of Artificial Smci, 




!7 D<P"'. 


~ 


3 

? 


Sim. 
l>-779t<3 




Ting. 


1 Sectnt. 




fc 


~z 


*.9oi34J9.877ifVio.i 1188*10.09765 1 


10.11OJJ7 


1 


9-779*531 


390115 j'9.877J77['o.iii'Si3J°.°977f 7 


to 


iio3<S9 


J9 




9.779798 


;.9oii jB'9 877840 lo.i iijfio 10.097841 






58 


3 


9-779P*S 


9.9oto6j'9,8779Q3'io.iiio97 10.097337 


10 


^10034 


!7 


-i 


9.780' 33 


3-9°i9''7i9 873'Clio.iii8js 10.098033 


l£ 


119867 


s^ 


s 


9.780300 


9.901872 9-B7I41810.1 11 j7i'°-o9Si»8 


10 


119700 


5i 


6 


9.78o*i57 


9.9017769.878691 ro.ia(3°9'0-<'98i = 4 


10 


i'9S3J 


54 


•} 


9.j8d«J4 


9.90iiS8i9.878953!io.nio47i"'-*'9'3'9''o 


119366 


is 


S 


9.78080 r 


9.901 jB5;9.879S'«|to.iio784''f'0984i5',o 


115199 


n 


Q 


9.783958 


9_9o 1489^9^478 10. . 1 ^511 io.o98;iQio 


i.Soji 


Ji 


lo 


9.78.134 


9.yoi39V9.87p74r!i« JioiS9io-<^86wSio 


118866 


r" 


,, 


97813°' 


9.9oii989.Baoco3'io.ii99P7io.09B7Oiio 
9.901 ioi'9.S8oi65!io.n97js 10.09879810 


118699 


« 




9.78 1 4«7 


118531 


48 


.J 


9-78i6n 


9.9ono6=9.88oTj8[io.ii947i;"'-098894io 


118366 


t7 


15 


9. 781800 


9.9010 ro'9.88o799l(o.i 191 lolio.opJp^Oi'o 


118.9^ 


+« 


'5 


9.78i9'5e 


j.9"o9J4'9.t(!ioji 


10.118948 i"d.O9908&1o 


118034 


^! 


iC 


9.781151 
97S2198 


j.90o8i89JS.3'4 


lo.iiasaa 


10.099,8110 


117868 




■7 


^.900711 


9.8Si!76 


10..1B413 


10.09917810 


117701 


. 


iS 


9.7834«4 
9.781SJC 


9.90061S 


9.88183^ 


■ 0.118161 


10.09737410 


117536 


A 


l»i 


9.900519 


9.88110. iojf.789? 


10.09947110 


11737? 


u 


;S 


s.78i;p^ 

9.78396' 


^.9004 3 3 


9.B8i3«3:'°-"7637 


10.099J671O 


ii7io4 


f° 


1, 


9900337 


S,8SiCis;io.ii7;7T 


,0.09966310 


117039 


!9 




9783117 


9.9OO340 


9.881887 io.ii7n3 


10.09976010 
10.09985610 


1,6873 


}t 


ij(9-7S}ipi 


? 900 '44 


9.8S3148 10115851 


ii(S7olt 


)7 


=*?:7l34^ 


;_^o0O47 


3.S334ro'o.i'659°:'o-0999i-3.j'° 


116541 


i^ 


»S 


9.783613 


9899951 


9JI83671 lo.ni] 18 10.100049 10 


116377 


JS 


ifi 


9.78378S 


9B99854'9.883934io,ii6o56ioiooi4dlio 


ii$3ia 


34 




973395) 


>893757|9.S!4'96'=-"58o4i°-iooi43io 
9.H996Co',..884457 iO'J'5J43 lo.iooj-jo^io 


1,6047 


3; 


is 


9.784118 


iijSSa 


3J 


J9 


?.78+>Si 


9.899S649 884719 'O.I "SiSl 10.100436 [0 


115718 


31 


JO 


3.784447 


9.8994679,884980 io-ii5oioio iooy3J(Oaissj3 


jo 




iiine. 1 Tang. | Secant. 










5a D. 


gyc„. 









Tangencs and Secan». 



37 Df^rut. 



S Sine. 



?9.784+4.;9.89946 

i !j-7846ii'9.B99J7i. ,.--,- 

1 3 78+77*9-'P9*73 P-^^ss-, 

Sj.78494i;9.89i»i76 9.885765 

tg.7i 5io; ' 9.S99 o78 

ij.78Sii59 9-89898 

5 9-78S453 9-89888, 

?9 7SS597?-89e787 

i 9 7857(515898689 

)?.T8j:9i93 S9S58 



ttf? 



T«ng. 



#J85o26 
9.886288 
9S8654. 
9.886SK 
3.88707 
9_i873 3 5 



9 786089 9 898494 9887594 
9.786151 9.898397 9.88/855 
9 7S64 1 6 9 898^9^.888 1 16 
i|9-73(Ss7998^820i&.8e8j77 
786741 p-egSioib-Sm^g 
9.786906 9.8980065.888900 
9.7870699.897908:9.889160 
9.787131 9-8978iofe,S894i 
9 78739s 9-8977iib.8a96S 
9^787 SJ.7 gj97_£l_4|9 88 9^4 
9.787710 9897s 16& 8901C4 
9.7878839.89741819890465 
9.78804^ 9'8973iJ9 890715 
9.78810S 9-89,7131 9 890986 
9-788) 70 9^7_f23&-89_i347 
(733;3:9-897oi5f9.89i5o7 
< 788694 9.89tf9i6 9 891768 
i78S8s6'9.8968iS9,89 

I 7890189. 89(571^9.89.. ..u^ 

J.7891S09 896631 9891549 
9/7893419 .8965319-8918 

' Sine. I 



15019 
J47S8 
14496 
14135 
13974 
117' 
I34SO 
13189 
11918 
^6tf7 
11406 
(1I4S 
1.883 
11611 
iill' 

10839 
IOJ79 
1031" 



ioi_7 
o9"793i 
09ns 
09-75 
09014 
08^ 53 1 K 
08493 ic 
08,31, c 
0797 J IC 

077II10 

0745] (C 

07 'yc 10 

Tang. I 



00717^1 



408 
50610 

016031,0. 
01701 ." 
0179a! 
01896 10, 

01994 1' 
01091,. 
01190,, 
011881, 
oi386|^ 
01484 
158 
1680 
1778 J 



^'4S*57,, 
:I4403 ,. 
'41391 

13911 i< 
13748 ,. 
.135841; 



21176S1 
11160s 1 
111443 I 



19^5 . 

,79: 

^6^c_ 



10317, 
-3)691 
■3468 1 



3.i lo6!8 , 
Secant. 



A Table of Arrificial SinM, 




A Table of'Arriffdal S'lnei 



3g;pfyftf. 



Sine. 



Tuig. 



-79S8719 

.7990189- 
-7991849- 
■7993399- 
79949? g- 



890503)9908369 

.90S617 
.90S886 

.909 J 44], 6, 

^943: 
-909660 
90991810. 



.B9CJ 
.a90i95b 
.89009 3 [g 
88999d; 



.7996519 

.7998069. 

79996: 9 33978 !:|5 91 
-8001J79." 



,8004379. 
-860181^. 
80073 



H89579J3_ 

.Bll947( 

.889374 5' 

-889171b 

.8891(57^. 

889064 19. 



.9109J 

0^1 o. 
91 i46r 



'9"S9S 



.08356; 



.B9049 

,08879. 

■88533 
.088:7' 



^7760 
oo»75°^ 
o,o8;tt44 
o or6986 
0086719 



[ 09497 
.0960c 
:o97o; 



.J00971H 
,3008 1 6 (i 

to^wojo5s« 



j.iooist 

[o.iooojS 

.19981(3 

•■ 997'S 



■•199573 !' 

■-I994i8« 

..19916^8 

io.i59io8 47 

■■■gsgn 



ii^ 



9.80197 

■.'805 ];i 
■801181 
.80143 

i.8t>i747 
■ 80:89^ J. 
.80305 f" 



98031. 



,8889619. 
88685 S'9- 
.868755 
,888651' 
.SS8t4g'99'3i7: 



.91114'^ 
9114*8 

911751^, 
9.9:30 



ro.i987P«k! 
16.I9864J« 
10.198489^^ 
10.1983354' 
10.198:814; 



.8B81449 
■.888341-9. 



.8880309 

:8S79i6'9 

■Sff78; - 

8S77189 

.8876149. 

3875 ' 

8874069. 



.08647 
■.Q86113 
,.085956 
•.o3!6y8| 

91456c to. 085440, 

9'48<7 



9iiS^9 

787 
.914044 
.91430: 



155-?" 
16591. 
r763i. 



9">'>71 
91533= 
.915590 
.915847 
"9 161 



Sin 



0.085 r« 3!! 
0084925; I 
0.084668 r 
o.cS44io;i 
0084:531 
0^89^1 



,.1980164'- 
M9787J;i 
'■197718,38 
■-19756413- 



11:386' 
111490, 



I0..973J73' 
:o.i97io3,;- 
[0.196950,]^ 
[ 0.196796;: 
io.ip6643'j- 
1964S9V 







I311SI0.195714 

13150 I0.19JJ7 

1^43910.1951615 
i3i,H '_^I9 
136/a 10.19496"! 
,374310.1948. 

ijM'^''S'4'5r/ 

(39;)io.i94!o5 
14058 '^?43_!. 
14163 10-f94»o. 
1416S10. 194049 
1437310.(93897 
,4478_io:i93 746 
_lW4;_84loji9js94 
4C89'io.r9344; 
479^10.193:91 
49oolo.l93'4' 

S3i2.io.f9Vf3. 
j4iSio.iS2,iS 

Sfi4oii.'',iSP:oS 



ATatSle of Artificial Sinei, I 


40 Dtff-tci. 1 


• Sine. 


s.ae+iH 


Tang. 
9.^13813 




.Secuit, 




i].8oS«i8 


10.07618610,115746 


10.11)1931 So 


9884148 


3.924070 1O.D7S9J0 


10,115852 


10.191781 5J 


U.-9i6i 


b. 8 84042 


9-9^im -"^-"J 5^7 ■ 


10.11 J95i 


fo.i9i<J3i5i 


?.8o8jJS 


9.S83936 


9.914S8J 10.0754.17 


10,116064 




9.8o366i 


3.883829 
3.88371^ 


9^48^40 
9.915096 


10075160 


10.116170 




9.808819 
3.808369 


10,074904. 




10.19118055 


^.883617 


9.9253Ji'iD.o74648 


10.11638: 


10.19103054 


3.809115 


3.883510 


3.92560910.074391 


io.ii649( 


10.190B81 5; 


(9.839165 




3925865:10.07413; 






y\9.8o9^iSt 


3883397 


9926iii'io.o7;878 


10.116703 


10.1905S1 51 


J 3.8091(59 


9.883191 


9.9i637V°-"^36ii 


10.116809 


10.1904JIJ0 


3.80971 B 


3.S83084 


99i662i[io.b7ii66 


10.116916 


10.190181^; 


s.Sojafii 


9.882977 


9 9i6S^°io.ojii,v 


10.117023 


10.19013: ^{ 


3.81001; 


9.88287. 


99i7'+7'9-='7i85; 


10,117119 


10.189983 « 


3.810167 


9.88176^ 


9.9274O3'ip.075597 


10.1172)6 


10 189833 iC 


9. 8 10 J 16 


9.88i6s7 


3.91765510.072341 




io 189684 »s 


.to. 81 0465 
79810614 
B 9.81 0763 
^.8ioO<5 


9.8S2JJC 


9.9:, '9 IS 


10.071085 


1O..I74J0 


10.1895,544 


9.8Si^; 


3.918171 


10,071819 


IO.U7SJ7 


10.18938(13 


9.882336 


3928427 


10.07157: 


.OJ1766+ 




9.38;iii 


9 928940 


10,071316 


10.117771 


10.18908! 41 




10.071060 


JO. 1.1 7379 




;.88ior4 


3.329 19( 


1 0.0708 o4;io.i 17986 


10.18879^ )s 


.^.BnjsS 


9.881907 


SS^S^i 


10.070548:10.118093 

io.a7o}92jio.ii8n>i 
io.o7-Jo;<Sl,o.iia;oS 


1013^6,, 31 


:9.8ii;o'; 


9.8 8 [79 J 


J9i9?ot 


io.'M49Jn 


Si.8nfio4 




9.929964 


lo.i3«i4;5( 


9.881 s8j 


9930219 


10 ofiyJKoiio.iiS^ie 


10.188196^35 


59.8ii>P 


3.881477 


9-93°'i7S 


10.0695341,0.118513 




|9.Sr«oc 


b.88ii6i 


9-93°?3' 


10069269^0.118631 


1 0.1 879003: 






9.930987 


10.069013110,118739 




J9-Sii39C 


9.«siin 


9.95 '145 


Io.o68757'lMiS847 


10.187603 31 




3.881=45 


9.931499 


io.o685oi'io I18954 






Sine. 




Tang, 1 > 


Secant. „ 


« D^**^. pS( 



Tangentt and Sccanw. 



40 Dignts. 



" - S>.88o958i>.93iiS5 
p.880831 



9.814019 9-37SS63 i>-9340S* ' 
3-8t4i«i5 9.8?s8js B.934311 ] 
9.8143,3 8.879746 ?-9J45'57 I 



.811840 
.8129S8 
-813 r 3 s [ 9.8806 13 



813S78 
,8n7ij 



SSojoj ) 
.8803979. 

9.880, " 

}.G8< 
8S007: 



■8J47n 

isrj. 
81S193 



.4159. 



.815481 
.Sijfij. 



.8t5iis 
.8iiS3<S 



.3 J 66! 
.816797 



^iSs J. 



9.93: 

9.931466 

931778 
■933033 
1.833*89 
9 933545 
9.9338 00 



_ -8 79 63'. 



(410 9' 



9.8794: 
9.8793 

87910) 9. 

9:8790933 

53399878984 9- 



S}9.878875 
9:878766 



9 815778 9^78iSs6 9.937: 



■;878j47 9. 
,8784389. 



9.937887 
r . ^ . - 9938141 

9.8i6j07)9,878ro9993e3P7 

9.938653 
938908 

9939163 



^ 877999, 
9.8778903. 
9J7778' 

' Sine. 



Tang. 



.9348a; 
i >-935°78 



■935333 
9-93 5589 
^ 93S'844 

39361 
93'i3!i 



9.93661 
9.93 6866 



937376 

':9}763 



: 0.068 5. 

0.068145 
.067989 
.067734 
.067478 



-067111 
.66967 
Ji667ij' 
.0664 J ji 
.066100 



.^616891 
■065433' 

.0651771 
06491 ill 



,064666.1 

06441 1]. 
.064156;! 
.06JP001 

.063389I1 
.063134;! 
.0638791 
.0616)3 ' 
.061^68.1. 

3.' 
.06185S.1 
o6j6oiji 
06134.711 
.061091;! 
^060837;^ 



18954 

19170 
19178 

_'£ii7 

'9+« 

19603 
'97 « 
19S1 
^99n 

.110037 
ioi45 
J01S4 



ioj8. 
10689 
10798 
10907 
11016 



ir67i 
^178 
1189 



Tang. 



87456 jc 
S730811 

.187160 

,1870: 
^686; j6 

0.1867 r^r^ 

18657014 
186411 13 
1861751 
86118 1 
^85981 
,185834 (' 
85687 li 
85540 r 
_ 85393 " 



ii5i4e 

I8s 

184954 

tai84So7 

8 4^66 



0.184515 
0.1B436E 
0.184111 
■0.184076 
"'83 93 



10.183785 f 

10.183639 4 

I»i8j49j 3 

ia.183348 1 

10183101 1 



Secant. 



A Table of Artificial Sine*, 



9.8170889 

9.817378 



Tang. 



.8777S09. 
877«7d'p- 

■«774r, ... 
■S7734° |g-94°i''3 



■939"5j . 
9594181 
•-939^7! 
■93S9 



8176M9. 
817813&; 
81791^9. 
81810^9. 
8183^; 

.81853.49. 
.8i8«ti!9' 
.SfSSijiif. 

liM9!9: 

8i949i»- 

Sl?6!99 

,8(8976 9. 
.8.o,»9 
.850163.9- 
.8104069. 



.87713. 

1877 '»*;?■ 

.S77O!0& 
.G7M999 
I875789; 
^876fi78{ 
.87650s 
'764-^7 
.875;47L 
.8y6ij^9 
87611 
S7fio) 
.87190^ 

87568 



.940+38 
.9,0^94 
940949 I 
941 104 
-94' 4; 8 



941 nj 

.941478 
.?+i7J5 
.94J9S8 
1.943145 

94349* 
9437S1 



8711719 
87J45S 

S7534t*L 
■8T5»37|9- 
^8751169. 



l9.8i055Q;9- 

b.Siptfjj-j 
9.81085^9. 

^.^20979)9 
'9-8HIHJ9. 



,8750, 
S749D3I9 

■87479ip- 
8746799. 
-S74l68|9. 
.8744569. 



944** 

■94477 
.945016 

■9,4S?8i 

94553s 
p 945790 

.94^04; 



1.060837 
i.o«o(8i 

i,0«D)17 

[ 0.0^59826 

IOD5956 

1O.0J9J06 
■D59aM 
.-.oj879« 
10^5854: 
r 0.0 5 8186 
^0.058032 
10057777 
[ 0.057511 
■°-°t;i67 



lo.osji _ 

10056757 

10.056501 

10.056148 

lO-Ojiggj 

10.055738 

10.055485 

■0.055119 

10.054974 

10.05446^ 

10.0541 [O 
>0-a5J955 

■i 0.0557^,1 



O.J 8305; M 
0.181919 •{ 

-1767 sr 



.1816: 



1JS43 
^3653 

13^64 . 



>^ 82476;! 
j8i33( ii 
i8i>87H 

T|_i755i5i 

(81464 tS 
i8i3i9ji 



II7S 



J7 I 



1138751 

[139851 

114096 It 

114107 ' 

iH3'81; 

1144191. 

[1454P 

IJ4655 

114763 

"48744 ' 

1 149B6 1 

rito97i 

[15109I 



180887 f! 
180743 fi 
1805991; 
r8o45)f: 
.18031J 
1801674 
1.180034 
).(79S8' 
i'797J7 
i7»S94 
O.I794I. 
0.17930: 
p.i 79164 >i 
0.17901. r 

0.17887^1 

°-i7873) jj 



Tangenw and Secanti. 



41 Degrtit. 



•4°7P-874144 

1 9.811^50:9,8741 ji 
3?.8ii693^.874i 



id 98118} 5 3.874008 [>.g478a6 i»05 11 73 ' 



Sine. 



j.Si46fioS:»o«JJi9H= 

9-947ofi3-i»oSi937"^ 
?-»47Jl7(»oo5i*Hi!ie 
J-?4757»,'°- "" 



15 S 811977,9.873896 J.948081I 
i6 9.811110 9.87J7S4SIS483J5:* 

17 9.813162^.873671 j.94SS9o;jo.osi4iojii 

18 9.8ii4o^,p,S735ea9.948844Jlo,o^H56|j 
''9 9S3i5 y5oJ7j4f_g g'94y°99 '°-°T°9 °l ' 



^o 9.8116889.873335 
ti 9.8118309.873; 

(2 9.81397:9.87}! 

13 9-8i3ih'9-87 



h 9'8iJ3979-S7i77; 



.9[ 9-8ij ')6j 9-8713 

. io4'9.872io8 
;i9.Si43459.87io94 
;:!9 8143869.67198 
;3'9.8i4Si79-87l861 
V9.8i4668y^i7j5 

v!y,8248oS9.S7i64i 



I 9.911404.10.047195 . 
89.951659,10.047341' 

1 9-i)5;y7YJ'''<>47°87,f 

7'9.955n57;io 046833 I 

;6p.8i4P49y.B7isi8|9.9534njio.o46s79. 



Tang. 



i!io.on9'd'°- 

5|io.05,66Jlo. 
o;jo.osi4iiJio. 



ui(S56i©it58593: 
ilS7fi7I0.:i78-r50: 

j5879io.r78307: 
15^9110.178 165 . 



9-94»3f3l»o-«>So(547^l 
9.949(10710.050391:1 



^Si»^t8S5 9^ 95037010.0496 19,1. 



i36io}.io.i7Soii 

11611610.177880 
1 1631810.177738. 
116440^10.177596, 
ii655_i.io.i774jj. . 
116665^10-177311: 
11677710.177170, 
11690010,177018, 
117001^10-176886, 
117115'! 0.176744 , 



. .„,,. . .. 9-95o<5*5.'o-04937jpo-i 
9-8135399.871659 Si.9so879'io-O49iii|io.i 

9.8136809.873547 9.9511 3510.048867*0.1 
9.8138319.873434 9.95138810.04861110.1 
"""""'■'" 9-95'64ii' 0^483^8 'O;' 



3.95189610.048104'! = 



,7ii8|io.!766o3; 
7341I10.176461 
7453 1'O" 7631c 
,756610.176179, 

7679I 1 0-1 76 037 



..ii8( 



17791,10.175896] 
,7905^10.175755 
TJfii4 
813210,175473 



;7 9.8,150909-87141 J9.y53675l!o.o4632sli 
:8 9.8151 !o9.fi7l3'Oi!9-95)9i9J°-'^4S^7tl> 
i? 9.815370 9.8711879.954183 10,04581711 
J^gjli55U9.87jo739.g54^j7,o .04;56iio,t3 Sgi6|io^7448q 
i . 1 Sme. I \ Tanj. | \%c^ 



'■'^814 5 
..J 183 59 
>.13847: 
>.ii85S6 
1.138699 
iiSSi} 



£7!33i 
.175191 ■ 
.175051 
.174910 
.1J4770 
74<S»9 



A Table of Artifidal Sine*, 



42 •^igrui. 



Sine. 



T.ng. 



J-81SJ1 il9-87io73 9-9S+437,: 
, j).8ijS5i's».87o96o'9-954<S9i 

1 j.8iS?9i!9-»7t>846l9-9S45M.S 
J i».82S9J'i987073i»!»5S»9? 
4 3.8a6° 7t& 870618 »:W±5J 

"7 Sl.8i6i7i[9 87050^ 9-955707' 
tf?.83«3!r'|S>-87039o'-9"96i 

7 [).8i«+9ib.87oi76 SifffiiiS 

8 j».Si663jk87or6i S-SUMg 
g g.8a677o&'87°o*7 ?-9?^ '| 

^9.8jtf9i(^.3«9933 J-SSf^jJ?/ 
I, 9.8i7o49!9.8«98r8 ?-9S7i3' 
,, 9.81718919 8«9704 9-9S748j 
, , j.8i735gk>.8S3j89 J-9S7739 
14 g'Si74g7l 9-Sg94 74 ?-9?79 93 
7^ 3.gi76otf'9 86936^ 9-958146 
i6S8i774j9.8S9l4-' 995*?°° 
ij i).8i78S49.869i]a 9958754 
,89.8380139 86901s 9.9!:9oo8 
,p ?.8 a8 161 9.8 68900 IS^9J^ 
^ 9.ai830i&.S«878j ?-959n S 
II ?.8i8439fc.86S67Q >.95977' 
11 9.818 T78b 863SJI 9-9fiooi; 
11 9 8i87iffl9.8S3440 9-96oiT! 
1, 9.81885 tb-8 683t4 9-960'; 20 



j.Si399;MS6Sio9 
16 9.S19131 9S6S09) 

9.8191S9I9.857978 

[).8i94o;[9.S67S52 

J j.8i9S4( 9.867747 

50 ;.8 106 8 }l9.8 6763 _ 



9.960784 
9.9Siu3f 
9-961191 
,961545 
9.96 r 799 
996: 



.04.5308 
.045054 
,.:>448. 
■ 44HS |' 
.04419: 
.44038 
'4378J 
0.043J3 
fo.043177 



.043011 
.041769 1 
,041515 
41 16 1 

.041753 

.041 146 
.04099; 
£40738 



.04O484 
.04013 
,039977 
.019723 
^039470 
,039116 
13896: 
. 38708 
'3845 
^3810 
° 0379.47 
Tang, 



7448s fo 

743« 55 

a9tS4|'o-i742°9;! 

..17406s P 

i^739^j jj ' 

>.i7J789 55 

..1736495., 

i97M|ro'7ly«9i; 



1916S i< 
19381 
i949fifc 
1961a 



19839 f 
19953 n 



20411 
loyidi 



30640 

3087V 
J0985 



3I44J 

J,, 60 

31676 



31-38 

311-^J 



10.17167: 

[0.171394 

;o.i7"5S Z 
0.1711(6 
[0.171977 
0-171838 
lOi 71699 
10.171561 
10.17 141: 
171184I; 

nut:} 

I7I007 

1 70S 69 
10.170731 

70fyi 
70455 



Secanr. 



_ Tany p t»~»iid Sccaotfc . 



T»g. 



9.81968; gh.tt763 i».5rfi9$: 
1.8 19811 ».8«7JII99^JW 

J9.e)o}7i&.8«705'|99fiJJ»' 
9-8joSo«-Mft ) I&-9*J »■ 
9.83 o«4^.8<$68 id9.9tf }t: 
9.8 J078 J$.86tf7omjitf4al 
g.8joi)ti fa.8»6T8i| g.9a4J35 

Mb ' i9jp 8d(Sj jjb.?<S4»4i; I 

p 83i46d9.8S«iaobj»fiJ349 ' 
■8 jifoi3 9-8 6aoo A b9<j5gaa 

!8ji74aE.8fij88^9?«S58jS 
'3j iS79&-S<S577okbV6<SMii 1 
-S3»oi-J&.8tfl6j3kl?(Jfi!«a i 
8iaif4.8<SS5j6fe.i"«fiir 
1.8 i »1 88 rp.8gj4iJ 9 jitf M g j 

|9.Sji4ijloMs3oil9 9«7i»; 
Mja((Sc^865j853S'S7Jf<Si 

8ja<97^.««io<8i9.SKS7fl' ' 
fiaa8^3&.8(S495(^9S<S78» 



9$t jo< ia.p37«iS4 






.036416 
7 io.«34i7» 



id 10 



lil^i' 



o.83jiosfa.B«47,rf9 968j8) 
j«9 83jc4'5 8645989988643 
?7!9-8?l 577^-864481 9 968897 
?Si9.«33iia|9.e6436j'9-9^9Mo 
59I9* J 1*483.864 i45J9.y^4og 
l2l?l' >78j gflg4 M7 »;g6p 6i6 

I I 6me. i 



16.13^16940.170317 
»p.«H4«; 10.170179 
ip.I3i4oii ID.17O04I 



i<(-«3i877 

3JtfM 

IO.031J7 

10.0311 !■ 



■jitfi 

i«.o]i3j; 
o.ojiio4 

OOJ0<f, 

wJo3ej97 I' 
■o3ai«. 



^<».|J3y}o 



' 6^7 gg »t 
10.169^18 a; 
iaLttf949i a^ 
'0.itf9JJ4 »3 

(55578 11 
10,^941 ic 



- - »^Jj«i 

iOo354,_ , 

ijjijS nj.i3)64i7 i9,i688oj 
i«:j^}7^ iim6»56S 

■°-°H3gS iSdiJ^ ifil55i2l! 
, „to.aj4i+4"*-'J4i'3 
.jSiSms i»0»389i W^3H.a30 10.1681*1 



'■'.J4?*7 
13446- 

.134^98 
.134815 
■i3«3a 



io,i3£rt; 



o.rJ5*8^' 
(o 11^401 



3.tfi7S75 
D.1«743S 

. a-jtfjjoj 

"ijj.wjo Id. 1*7167 



;-i*Z!i 



i66S9f J 

«7JS 4 

i3rn.!j i°-'*5**i 3 

o.lJ*fij7lo>«4« 3 
;o.J3J7JS«ni66jja 

lo._i6<raij , 
I Secant. 



57 .Pyw. ^ 



. , A Table of Aitificial Sinei, 




Tapafcnt i an^ Sccaitt»T"" 



SiM. 



4 ».8i8;4< »«?«?692!iS 
t»8ll«7J '■'!»'>?■»'*'" 



1 ,.8l8j;; 9-!»>4*.1.7!7«8^o.02,.j. Jo ,4p,58 
X8!«74i »te7> W;9<>"1'' °>»S7S lo.i*»iIS 



Twig. 



-U 



i8B^8j»!75»*!»*°"»'«"t - ■-- 

J, >.li9o« 8.«ia!!2k57»!?7|»iH12i 
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Of tht NoPtre mA life of the' fjfie if 
. Lc^tbiis, 



r" win W convcnient'MfiylWtlring of «Mt4filiiM nd 
OrigO], which if Ircni MBn. - 
Ifto«RM)lrctfcwiti»udProportion»l»M>«'CW)ijwii e fta. 
BtdCon &otn Uaity. 'Sspp^A 

■ I, 1, 4, 8, IB, ■t»,-'4> tS^ 
We accommodiM a KuA ^exponent* in M'^Mdnrnfek 
Frogreffion, frobi .o. Si^pdTot-' 

o, I, s, J, 4, j,-«fr-f. 
It willbeoianifeft, tbai^aiTcvvry Multiplication or Dirifioa 
of the Terms in the Geometric ProgrelGoA oak by tDotber 
there if an anfwenUe AAUtton tot tiJbiv&ion «f the EjtpQ.' 
nentt. - 

^ For, aj in the Term* of the Gaometricil ft-ogreffion, 4, Mat 
i''P^!f^J>!f *< «n«!tes ja. So rrrrfie Exponems er Ar^^nucicaE 
Fco£tefuon } if to %, the Exponent ot 4, iihf(« te ^dded j ((« 
Exponent of 8, it makes j the Sxptawnt •? M^be iWuft- 
ind as ja divided by I, ^ives 4 f«rc dia QiMfieiK ^ ft if 4m,4 
5 die Exponent of jt, we fubftraft 3 the Exponent of 8. l}» 
RefRaindei' Is 1 the Exponenc of-4 the QtraiAtrtt. 

Tenrn in Geomttricil Prt^. ' 1, », 4, |j, |» 51 <[k, Aw 

Temu in Arithm. Frog, orfiitpoti. », 1,3,7, 4, 5. « 5* 

4X1 =]■ 31 -at 4 



- ^^r "** '*' lieween any two of thoft T«mB we 

Mittrpale oat or more Geometric mewi ProiiotiiooaJs. sad b«- 
tw«n their ExpwBfnij « lainy AtitbwMick ixewr 



PoffirbnmiB4*i><tS (•rbetwceni and i)0 trc intttpofei 
m Geoawctic Meaa Vji, dut if . 4 Vs, tai between % and' jt 
(01 1 and 4). An AricEumtick Mean 3{ then ai 4 /i xt make)) 
31 Vi (■ OMaa Propanioaal between 33 and 64) fo adding! 
ihcie BipooMts a{- aad 3 m iliil j-t an ArithnRtick Men bc> | 
Eween <[ andtf, anil UoiveifaUy (wbatevcrbe thevahiet oCr, ej 1 
fnppoluilt ' . , . ' 

■ 4 I < . 

TheTetmi i. r. fr. rrr. x. r. j. &e. 
ExpoiwKi. o. c. le. .)C. 4*. 4«.r tfc. (S. 

So ae X 3c=ce & a|ex ]c^5|e. 
Aiutibfvccy wbeie, and ifnr e, •* a«i 3e,'<H- 
We Take (Ui[^llng c = i)- c^ 1 , a, 3 , 4, jt^. dMn dstb 
thi* ExpoMtit alwayiRivei^tlieNuipberof Kaciosor Dirnen- 
ilonsin^KTarqutP which it belpogs, thai is Iww often the 
Ratio ij Muitiplicd into it fklf aHuinu^Uy (9- produce that 
Tena w which it belong.- v : 

. >■. a J 4 J « 

, I. . r. r. r. r. r. r, &e. 

©.. I. a. J. 4. 5. 6. &c. , , 

Cas 3 *a T* .' £ in t*^ ■ an4fii «reiy'«rberej oril^wi how mwy 
fold the Proportion t>£ t^-to. 1. is of r tp i. That is, how 
many Ritlos of_ r to i makes i* to i- viz., ,6. towhich the 
A'aoie qf Logarithms fi{)y.;«ifwers, whkh fi derived fiom a 
Greek Wutti'figiiif)'inti ^ Hanhr if fnptru'nu ft am- 

Now this being the Fovfitlation from wiierce the invention 
of Loftuitbats is deduced. Ic was in ilie nfxt place properto 
take Inch a Ilank of Xitiomctrical Progreflional as^vai moA at- 
commodate to our way of ^fotation of NumWr::, where p)aci» 
sre in a pgcuple Older. iJi%, ,. -- ^. _ 

Terms, i. to.'joo. 1000. loooo. looobo. ,i«09omi. &c. 
Eip. 0. I. i. 3. 4. c. *. err. 



<3J 



- 1 It. 






Jl.(K>M 

1- ^xfoiftMl [ 3.oo«bobd 
I4.90DO060. 
., ,15.000000^' 

Now ftdCa e, is dietx^: of vuidt 6f lo^dinefinfeallt^^ 

riduns bacwMa 1 and lo, will b«of)]y a,Dec&ttll..FnC&)ni! 
tfiat JSj ^e willbeo on tfie lefc Iitnd tlie Poiiif, 4«t is^ in- 
Ae EJiceofi^'ii^' andfoithe lameieafoi, I1M4 ^eLp£. of 
lO is t, and of lOO, a. Therafine tU the NmilU^ bnweeri 
loand looi will bavct In^ Placeof Un^' andaDacdnul 
FcaQjon annaed ; all NnnAen between ia6 and 1000 wUI 
have sin ^ Rkc pf Vnin, and a Bedmal attTRzod ; betwecM 
iboo and fi^)da 3 mthe puct df Vtaxi Kida Decimal «f> 
Qcxedj Av. >. I ■ ; 

TfuENamlierw&iiih ftihdl&i.tliePUce oFUtJCttt' tiHedl 
tlieC3iitfiia»dftie, atidfemsto fltewdwKnmbet of PJacesdf 
that Nmnbec of whiph ic is a, LoeiiitU|b ^ix, 0n^taBri naA 
is expiefl; tiy chat dlipt of tne Loj^ ttOtSigm die ^bce o{ 
tTnitS: ' -y ,- ' ■ 

So if o ftuid ind^ p!a««fVnItsiodwLojpnraffl»'riwL«i; 
garittiffl is the Logarithm of a NnoiWt iliac confilb'tmC^OM 
^ace, «)x, tiAtveen i and 10. ,. - - - . 

if I be tbe Charafteiiftic of tfae Lt^nUui^ ft beloi^tb' i 
Number between 10 and 100,. WI&. of tw'o jitaces. If a b^ttn 
C&aia&eriftic, tb^ NimbCT hat& 3 plans,' wa. betwm xM tai 
tooo, &e, 

Qc which comet to the &4ie, thing, Ae . ^iian^icnflic dra 
Voatb'e diftinte of the htjAtA Mice in the NuqibM &biB Uninr- 
W Bfitaple. ■ ^ 

^sJPifa-t^iia tfce place of t7Aits,t iii thie ift: ftmpm' 
anddwteltiKitt Exponent iti, 3 llaa4| in ^« atf^Utfq {t^ 



(A),. 

Bat finc« e ii the Exponent or toguithm of i, tderefoie 
all Praniont will have the-ExtKUient of their L^uithm. 
NoRitive, ' , ' . " ( ' 

As for inf^«nce ofrhii Decimal Fn&ion, 009; its'^xpo* 
nenr or Clurji£terif)ic Ihall be 3, which fliews .that tljeiiighdl ' 
Figure here, i; didant fromfhe place of Units by ], W«. on 
the riBht hand from Unity, ^.coe 4'il- of the higheft Fig. t£ 
this Nunher, 9^00 would hays beea ,■*• V Therefore when th« 
Charatterinic is ■ffirmative, 'tis the Logaritboi of 4 «bo!e 
Numbef* -orof imuct NuoUiei, Bt^ whea N|^ti,vff .!n>tbe 
Loguitbmol^.Frallitw. ■',''.'' 

From wfaat harh been laid yon may eallly pirCeive tliii reaTeii 
why the Addition of the Loguithn^s anfwert to the Kultiplica- 
tionof the Numbers they afe lixigarithins of; aiid that the Sub* 
traftion ofLogJcitlniis or DifF, of the Log, (b found Anfrers 
to theQuorieni reHilting from the Divifion of the Cqrte^bndent 
Numbers. ■ 

The way ;of finding the in^infdiate Logarithnis.bffween 
I aod 10, between lO and ico, C^f-fince 'tis IheWed ihfevenl 
btheiTceacifei, I QiaUoniitj and,wIl}pow'prQceedrQfiie'w you 
how to -ait ibfi Tabtc air ejj; 'made, whofe ule cQiilIIU.<if [hefe 
»Pam.-. ■,-;"".. 

1. A Number being given to find iti togarithm. 

J.. A 'Logarithm being given to'iindia Cortefpohdent Nnin< 
bets. \ ■!,- ■.' ■'-.!■ . 

I» tjie-fiiftPap' of this TablfrJl contained the Lt^aritbmi 
of alt Num'bers to ioo with their Chara&tiOicf prefixc to 
them.. '.-■.■,,■ ' ■ ' - , . , 

''"*'"" ithher Si 

igainftNfi is its Log. 1.934498.' 

"nie'leif^huMl Cdiimnofeach fijllowingjpige contains Nuoi- 
bets increaliiig i"n ifieir Natural Order from'ioo tgjjpji^ and in 
the next Colif mp- tft n.- harjifg q on the ^ead, and «|^mft eny 
Ntjm-l^el^e^n i^pfc lii^ts is the Oecii;naI ^art of the Lpgfrithin 
requira,-(o which you muftanneiiJtsproMr.Jndej. , ! 

r For inflanee. fuppoe l'woakl:iind the Xo'gariAm of 7tfj. 
I look iot7«5 in ihe_Jeft:Jian<rCoIimn, and againft-itin the 



(J) 

. and ithecomts.3.iii,66'i 



Cohimn mtiltf o, », tij6ii ;tojvluch if I prefix in pro] 

r... ""1661.. _ ,^ , , . 






The odur 500111101 of each Page contains the Loguithqi; 
all Nnmbersfrom rooo to jj^.' "ThoA 'oftAllflfrSaiiidPag 
arc diflineuilhed on the lopwith the Figures 0,1, a/j, 4. tb( 
on the tieht hand with ;-, 1^1 -7^ 8, 9. 

To iiod the Logarithm of a I^umber conlifii^ of 4 pkce 
as fugwofe 3755), 1 look fgr tJte 3 fitft Figures under Num. i 
the left hand Colvmn, and for the Jail at the T^ : 'Then i 
that Column'under the-hn Fig. and againA the 3 &rft Figur 
inthekfr handGolumn-iKtbe Decimal ofihcUtg. vix,. 57307 
To wkich prefixing its proper Index 3, it becomes, i-STiO-jz, 




And ^asjb^tog. 



Now Since o is the Logaiithm of i) the Logarithm of all Fn 
fiions muft be Negative, but may be cxpieft after two difiereti 
ways,eitherfo,asihattheNotc of Negation may afil&the wbpl 
Logaiithm, or only the CbaraSeriltic, leaving the Decima 
part of [he Logarithm 10 be undcrClood as a£routive. 

For Example. \ or which is' Equivalent o. 375 this FnOioj 
fuppofes the Numerator 3 to be divided by the Deaontna 
tor S, which in Logarithms is . Log. 3. 0.477131^ 

to be perform'd by Mibtrading Log. S. , o.gojoSSM 

the Log. ofs. firooithaiof 3. Log-J —0.415968: 

and the Remaind^ will Vc the Logarichra of ^ which wit 
then be the Negative QMntity-^— 0,4255687 
or acc^Ming, to the former Method toe Log. of,( =0'37J 
is— i.j7403rj< Whet* M« I<jdex ooly ii ri^Itive, aadDcc'- 
,0a ma< 



Mo^di^inffBl^chi fine. For, 

— ^.•OOOOM 

^"o. 57403"-+ 
iIBB— o.4i5Stf87- 

Mew tf A LcigHtidun be given, iqd 'tii requit'd tgGnd ^ 
Ubfbblte Nombvr thereto betpnguil- 

Tb* CIuiaQaiflic Sepnn only to jb^v you pf hoir nuny Plf- 
witce&filts. ' ' ' 

JiiUe. 

X^eatlwCbinfieriftic, and look for tJicPeci^al Fart In 
be Table, wjitclt if you find it not ex«d, njce thj; deka^', tad 
be Nuoitwr ipArerins to that Decimal tart ii me fiuaixic le- 
juired. Only let diu be pble[v«l that you talce only Co ftiuiy 
iliccsof thisNumber lib found Soni the left liartd, as is one 
noiethan tbeIiidezorCharadaTi^^ofvDUcLogafitbiQ> Thole 
FigUTCs Cifany>e) that remiUDtfe DKimal Parts. 



«^ ; ~ 7, V3-0?; 

IlBi^Nnmbei- anfwering totteLog.yj'^'; 
Of tit vft tf th MU 4 l*ifiTith"t S'}''', tfHf!;"> 



,.o7j6i7C 
.0-12617 ( 



I. Ercry Page i* dinded inte 8 Columnc, the' firft and laA ^ 
of which; contains ibe MJnut's of every Degree, aha the other A 
Six the LMitithm Sines; Tangeati, and Secants, of thofeDe-H 
grees and Minutei; ' ', ■ * 

pf it Tab.»iiniia lie Miii.of t^oTc DtS^'sl^'c}*"" »! 



To fini tfi« SuM» Tanseitf ■AiSMB^afWB^KHc uU 

Minute givfti* 

■'■■■■" '-Kale. .■.■l^■^:.'• 

Ifthe Degrees uf^^^'g|ili>Df!l Deg. di^ m finmd ii 
thofc Columns which luve the words Sio*, TastgtUii Sc^t. ' 

■-■ ^^-■:-!,':^ ' -^JIlfaHfl^fe:)! -' - ■v'-:-.IHr:,:v/ 

Snpporetbc Sine, T<tigciu and StcMit of yiQegmttt- '«9 M: 
nutei U'er^jeqBirad. ; 

loolcftr7Deg[ceio&tfait*^^ftheTiUa,^Md'tatIw fir 
' Column of the lefc hand Page jou'l find 251 under Min. again: 
' wbtch'^td undf^r Sine, yDtfffnId 9.1 14737. Uni|ftiTan|«iiyou 
find P.nS^^i.. UnderSQC^oc £ou'i jind 10.003715. whia ai 
the L(^. Slne^, Tangeitty »n^Siciaii- Kequitid, :! ;;. . O 

And a Sine, Tangent, or Secant, being given to ^d tbe Di 
gre« and Mtnuta belonging to it is but cbe Revctfc, and dmi 
tore I fiiall ferbeai anj Either inlkncet. 
' It remaini now ihat I fliew you how &om the Logatidm Sin 
. Jangait. SeanL;.10. ^iodifeenatural Sine, Tange nt, and Secan 

Tm Index to the Radius of the Table ofLoganffims, Siiic 
^t. is 10, and confeiquently the Natural Number anfwering t 
it is of II places, vix..' looooooopoo. If ibisSadim andall tl 
Itlatural Sines, drt. ro tbii Radius wete divided by a Millioi 
or which istheCiBie fi^pltcescut ofl^ the' Radius will becor 
joooo. and the Figures remaining in the Sines, Tangents, d 
jhtUl be Sines, Tangents, &c. to the Radius loogo, vix.. u> i 
ks this Table of Logarithms goes, wliicli will be e^Qed in tf 
TableofLogaiithnu, Sines, &c. by fubtraSing always <S fro 
cbe Exponent, and then iJ»-BMnin^in- »;ii C T Tnirirhm 
Natural Number exprafl^ng the Sine, 'Tangent, sod Secant 
cbe Radiiu imm, which may be found by du Table of lioi 
ritfam. t'.ooolc' 



,baviflg theioA^'SInB, Tinsentand Secant of 
Table, to finU^qm tbeace, the natural Sine, 
iamctcf tbe'IUfl. Joopo.' ■ '■'■■ ' 

. Sntfflra&uig 4 fioia .tbe Expoadtc. 
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tiibms look'^^f^, in,the Table.tbe I4uunl Nfioi- 

.t^BI, ««.■;■ b! ...:■, • .,■;: i>' ■ ; ■ "' 

IjBb.- ,;,\W«,T»n««»t-.,T-, Kat. Secant. 
f .-■■■.■ r.7*71. ,^ ■■ 1 iifio© 

uts pfvliHfirt&«L]Mi.uscoiiisunsieooo. 
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